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ARE YOU TAKING ADVANTAGE OF 
THIS WAY TO REDUCE COSTS 2 


The articles pictured, and thousands 
more, are protected and beautified 


with nitrocellulose lacquer. Their 


makers are earning extra profits § 


because these lacquers dry more 


quickly than other finishing mate- 


rials and save millions every year in 


time, labor, and storage space. 


Nitrocellulose lacquers are exten- 


sively used on wood, metal, plaster, | 


floor and wall coverings, paper, 


pottery, textiles, and other surfaces. : 


They impart a tough film, highly re- 
sistant to scratching, that is water- 
proof, and that can be easily kept 


clean with soap and water. 


New uses for these lacquers and for 


| special solutions of nitrocellulose 


are discovered almost daily. Con- 


sult whoever supplies your finishing 


materials to learn whether nitrocell- 
| ulose lacquer can be used prefit- 
| ably in your business. As a further 
aid in determining this, we have a 
booklet, The Story Of Modern 


Lacquer, which we will gladly mail 


to you. Please ask for your copy now. 


The Hercules Powder Company 
does not manufacture lacquer, cell- 
uloid, or other pyroxylin products. 
We produce nitrocellulose from 


which these materials are made. 
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Boys! Enroll in 


Fzsher Body 
Craftsman’s Guild 


with 


VERY READER of this 

magazine should study 
carefully the announcement 
of the formation of the 
Fisher Body Craftsman’s Guild, to be found 
on pages 10 and 11 of this issue of Popular 
Science Monthly. 


This new movement is of such importance 
and value that the Cadillac Motor Car Com- 
pany extends its congratulations to the youth 
of America in general and to the readers of 
Popular Science Monthlyin particular, because 
of the rare opportunity the new Guild offers. 


Here is a remarkable chance to test and de- 
velop your skill as a craftsman. Every boy 
joining the Guild will work along creative 
lines and will express his artistry and develop 
his craftsmanship in modeling Napoleonic 
coaches. 


‘Membership in the Guild offers even greater 


CADILLAC 





MOTOR 


CADILLAC-LA SALLE DEALERS 


possibilities than the oppor- 
tunity to develop individual 
craftsmanship. Important 
awards will be granted by the 
Fisher Body Craftsman’s Guild for the best 
work selected by the judges. These awards in- 
clude four 4-year university scholarships worth 
$5000 each, 96 valuable state awards, and 
many general awards for special proficiency. 
The winners will thus solve the problem of 
financing their college educations; and it is 
not too much to predict that many will also 
find the door wide open for a lifelong career. 


Read the announcement carefully and then 
enroll as a member of the Fisher Body Crafts- 
man’s Guild with the Cadillac-La Salle dealer 
in your community. These men, representing 
cars that carry the highest expresston of Fisher 
Body craftsmanship, will furnish you with all 
the details and extend to you a cordial welcome. 


CAR COMPANY 


Division of General Motors 


DETROIT, MICHIGAN 


, y OSHAWA, CANADA 
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etire 
in I 5 Years 


on your Present living Budget 


by investing in safe 612% 
First Mortgage Bonds 


Follow the plan given in the new edi- 
tion of this famous book, and win 
financial independence. The plan works 
just as surely whether you are now carn- 
ing $1,000 or $100,000 a year. 


The way is definite—-each step plainly 
indicated and independent of luck, busi- 
ness genius or speculation. 


Every fact has been harvested out of 
the 49 years’ experience of Cochran & 
McCluer inthe first mortgage investment 
banking business. 


The plan is so simple any one can under- 
stand it—so practical and certain that 
anyone may follow it to success. 


In addition to the Financial Independ- 
ence Plan and the unique budget sched- 
ule, the book gives suggestions that en- 
able you to enjoy more of the good things 
of life, both while building your inde- 
pendent fortune and after you have at- 
tained it. 

We invite the most skeptical to read this 
plain, straightforward, interesting book. 
Phone, call or send coupon. We employ 
no salesmen, therefore none will call. 


MAIL THIS FOR 


, Cochran & McCluer Co. ! A 
1 46N.Dearborn St., wane ' 
' 





| Please send me, without obligation, ! 

| a copy of the new edition of your 
famous book, ‘“‘How to Retire in 
15 Years.’* (Nosalesmen will call.) 


Mm ° NE ens cecehetudgenacnnaminebela 
this DE sicctnsccdiccasendeumnacemwne | 


Cochran &MCluer Ca 


Established 1881 
46 North Dearborn St., Chicago, III. 
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and Phrases in Real Estate and Construction ; How to 
Appraise Property; Law of Real Estate; How to Adver- 
tise Real Estate; L ‘egal Forms; Commissions to Agents; 

‘Don'ts’ in Contracts, etc. 288 pages. Cloth. Postpaid 
$2.00. 


contains Questions and 


The Vest Pocket Cushing 


Tust out. An A. B. C. Guide to Parlimentary Law 
based on the highest authorities and adapted to general 
use—containing model speeches and toasts for al 
occasions. 128 pages, size 22 x 4% inches, leatherette. 
Price, $1.00 

The Vest Pocket Book-keeper and 
Short Cuts in Figures 

A simple and concise method of Practical Book- 
keeping with instructions for the correct keeping of 
hooks of account. How to take off a trial balance sheet 
and finally close and balance accounts. 160 pages, 
artistic leatherette......... Price, postpaid, $1.00 
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Iight Investments 
In One 


How the Investment Trust Taps Eight Sources 
Of Profit for the Small or Large Investor 


RAXTON checked the column of 
figures once more, picked up the 
report and walked into Morgan’s 
office. Both men held responsible 

positions in The City Contracting Cor- 
poration, and were close friends, primarily 
by virtue of being neighbors at home. 

Ralph Morgan was just finishing a tele- 
phone conversation as Braxton came into 
the little office. 

“Yes, Knowles. I received your litera- 
ture, and from what I can make out the 
preferred stock does look like a good buy 
now. .. no I haven't, but you'll hear from 
me shortly. . . all right, good-bye.” 

“Well Ralph, what are you buying now?” 

“Oh, just thinking about buying some 
more Investment Trust preferred stocks,” 
his friend replied. 

“Investment Trust? Say, tell me about 
it, won't you? I've heard a lot about 
Investment Trusts lately. What do In- 
vestment Trusts offer that makes them 
attractive?” 

“All right. Ill tell you. Generally 
speaking there are about six different types 
of investment trusts. The one I have in 
mind is known as ‘The General Manage- 
ment Investment Trust.’ Here tremendous 
impertance is placed upon management, 
because this type of trust can change its 
holdings at will, An A-1 Management 
Trust will always reveal at its directing 
helm, men of proven ability, men whose 
records are absolutely unimpeachable. 
And while these men are responsible to a 
Board of Directors, consisting of financial 
leaders throughout the banking and indus- 
trial centers of the country, in their hands 
lies the power of buying and selling the 
securities which the Trust holds. The 
Management Type of Trust never holds 
more than a small proportion of any one 
company’s securities. Its holdings, repre- 
sent a wide diversity of securities, thereby 
maintaining a position that enables the 
Trust to quickly turn over certain securi- 
ties and buy others when such a policy 
seems advisable. Also this type of Trust 
can invest its money in call loans, and 
never buys securities on margin or sells 
short. So much for the trust in question. 

“Now for the next point—Why is 
their stock attractive?’ At present the 
preferred (no par) is selling at about $40 
a share—and since they pay a $3.00 an- 
nual dividend, if you bought now, you 
would be getting 7'4% for your money. 
What’s more, if this i inv vestment trust were 
to liquidate its holdings right now—each 
share of preferred stock would be worth 
close to $60.00.” 

“How is that possible?” interrupted 
Braxton. 


“Well, wouldn’t be possible in a 


really normal market, where true values 
determined the stock prices. But now, 
due to conditions in general, and due to 
the fact that investment trust securities 
have not recovered their justified strength, 
undermined by the near panic in Novem- 
ber—almost all of them are in the same 
peculiar situation of being available at 
prices below their liquidating values.” 

“That certainly sounds interesting, 
Ralph. But now tell me why investment 
trusts of the General Management Type 
can do more for the individual investor 
than he can for himself. According to 
modern business principles—the jobber 
is being displaced along many lines by 
‘direct-to-the-consumer’ methods. There 
you have an elimination of one step that 
benefits the ultimate purchaser greatly. 
Evidently, though, this doesn’t hold true 
for investment trusts.” 

“No, it doesn’t’? Morgan replied. “Here 
vou have exactly the reverse condition. 
The individual buys Investment Trust 
Stock and thereby becomes a pro-rata 
share holder in the securities which that 
Trust holds.” 

“But can’t he buy those same stocks 
himself and save the intermediate cost?” 

“He can, but there are factors designed 
to benefit him much more through pur- 
chasing investment trust securities.” 

“T still don’t see why,” Braxton asked. 

“Well.” Morgan began, and then chang- 
ing his mind, opened a desk drawer and 
pulled out a piece of paper. “Here,” he 
said, “is a chart showing eight specific 
ways which place an investment trust of 
this type in a position to make more 
money for the individual investor than he 
can for himself.” Braxton read the chart 
very carefully. (Continued on page 6) 
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Quit Work at 5 


HIS page tells how you can pro- 
videalifeof leisure for yourself by 
following a simple financial program 
called the Retirement Income Plan. 
You don’t have to be wealthy to 
follow this plan. All you have to do 
is to make a deposit of a few dollars 
a month—the exact amount depend- 
ing on your age. 

Your retirement income begins at 
any age you say—55, 60, or 65. It 
can be any amount you wish—$100 
a month, $200, $300, or more. 

This life incomeisassure and as safe 
as a government pension. It is uncon- 
ditionally guaranteed to you by the 
Phoenix Mutual Company, a 79-year- 
old company with assets of over 135 
million dollars. 

Once you have provided an income 
for yourself under the Phoenix Mutual 
Retirement Income Plan, you may 
rely on that income completely and 








Retirement 
Income Plan 


Here is what a $200 a month Retirement 
Income Plan will do for you: 

It guarantees when you are 55 
A Monthly Income for life of $200, which 
assures a return of $20,000 and perhaps more, 
depending on how Iggg you live. Or if you 
prefer, a Cash Secelf of $30,200. 

It guarantees Mpon death from 

any cause before age 55 
A Cash Payment to your beneficiary of $20,000. 
Or a Monthly Incogne for life. 
It guarantees upon death from 

accidental means before age 55 
A Cash Payment to your beneticiary of $40,000. 
Or a Monthly Income for life. 

It guarantees in event of permanent 

total disability before age 55 
A Monthly Income of $200. Plans for women 
or for retirement at age 60 or* 65 are also 
available. 


implicitly. Nothing 
canstopit.Nothingcan 
delay it. Nothing can 
take that income from 
you. 

There are other bene- 
fits which may be in- 
cluded in this plan. A 
guaranteed income for 
your wife, in case any- 
thing happens to you. 
Money to send your 
children to college. 
Money for emergen- 
cies. Money to leave 
your home free of debt. 
Money for other needs. 


Send for the facts 


Perhaps the greatest 
advantage of the plan 
is this: The minute you 
pay your first deposit, 
your biggest money 
worries begin to dis- 
appear. Even if you 
were totally and per- 
manently disabled the 
next day, youwould notneed toworry 
about finances. Shortly thereafter, 
you would be paid a regular monthly 
income toliveon. Your deposits would 
be paid by us out of a special reserve 
fund provided for that purpose. For 
completeness, for safety, for absolute 
freedom from money worries, there is 
nothing that can equal the Phoenix 
Mutual Retirement Income Plan. 
Think of it—the thrill of it! The 
rockbound security of it! A guaran- 
teed income youcannot outlive. What 
a load off your mind. What a weight 
off your shoulders. The sudden lifting 
of your biggest financial worries gives 


G) PHOENIX. MUTUAL 


LIFE INSURANCE COMPANY 


Home Office: Hartford, Conn. 


Copyright 


First Policy issued 1851 P.M.L.L.C 


1930. 





A guaranteed income of $200 a month for life 


you a new lease on life—-a new out- 
look—a new freedom you never ex- 
perienced before. 

An interesting 28-page book called 
‘How to Get the Things You Want,” 
explains how this plan works. Send 
for yourcopy today. 
There is no cost. 
There is no obliga- 
tion. 








PHOENIX MUTUAL Lire INSURANCE Co. 
543 Elm St., Hartford, Conn. 


Send me by mail, without obligation, your new book, 


“How To GET THE THINGS YOU WANT.” | 
| 


Name 


Date of Birth 
Business 


} Address_ 


| Home 
| Address _ 7 
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Pay them with 
Interest from your 


Fidelity Bonds 


Money makes money. Your money invested 
in Fidelity First Mortgage 6‘% Real Estate 
Bonds will bring you in a regular income 
while the principal remains intact guaranteed 
as to safety. Investigate this high class of 
investment. Write today for a copy of “‘The 
Fidelity Investor” which gives investment in- 
formation you should have. Mail the coupon. 


BOND * MORTGAGE CO. 


J U.MENTEER .Preudert oe INCORPORATED 93 
660 Chemical Bldg., St. Louis 
1188 New York Life Bldg., Chicago 
378 Colorado Nat’l Bank Bldg., Denver 


MAIL COUPON TO NEAREST BRANCH 


Fidelity Bond and Mortgage Co. 
Please send, without obligation, further 
information on Fidelity Bonds and a 
copy of “The Fidelity Investor.” 





Name — 


Address __ 





Cily 1a 


















lh 
OWE fy 
ys 


“Here Is 


Your $2,500" 


—Peor saving $16.25 per month for 
120 months. 


Over 185,000 ambitious men 
and women use our 36-year-old 
Plan. Write for helpful free book- 
let, “Enjoy Money.” 


Send booklet, “Enjoy Money," to— 
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“INVESTORS 
SYNDICATE 


FOUNDED: 1894 


MINNEAPOLIS 
BOSTON LOS ANGELES 


OFFICES IN 51I PRINCIPAL CITIES 
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Kight Investments in One 


(Continued from page 4) 


“That’s all very pretty, Ralph, but I 
know no more about it now, than you 
know about sun worship among the Aztecs, 
assuming that you don't know anything 
about that.” 

“I don't, Charlie. Maybe the chart does 
need a little explaining. Let’s see: 

“Number One is Call Money—which as 
you know is money loaned by banks to 
brokerage houses for covering stock pur- 
chases. The interest charges may vary 
from under 1°, to over 20%. Since the 
minimum amount accepted by banks is 
usually $100.000, there are few individuals 
who can put their money out on call. 
Certainly you can't.” 

“Guess not,” smiled Braxton. 

“Neither can I, or any average indi- 
vidual investor,” continued Morgan. “Oi 
course an investor might club together 
with a number of friends and raise that 
amount. But then they could not take 
advantage of another consideration. The 
call rate in New York may be 5% and in 
Tokio it may be 10° at the same time. 
The investor couldn't know that. Even 
if he did, he would have no way of putting 
his money on call in Tokio. Whereas the 
investment trust can tell its New York 
Bank to communicate with its Tokio 
Correspondents and have them place a 
lump sum on call in that city, thereby 
gaining a 5°; difference in interest right 
there.” 

“That point is clear enough, but where 
does the trust get all this extra money to 
play with?” 

“Not all of their funds are in securities 
at any one time. There is always a cash 
reserve, some of which is used for just 
such a purpose as call loans, if itis advan- 
tageous to do so.’ 

“Ail right Ralph, next is Arbitrage. 
What in the name of finance is that?” 

“Arbitrage is the simultaneous buying 
and selling of securities in different mar- 
kets—for the purpose of profiting by the 
difference in price that may be prevalent 
in such markets. In other words, suppose 
an investment trust learns that a certain 
stock can be sold for 60 on the Chicago 
Stock Exchange. Inquiry in New York 
reveals the fact that it can be bought on 
Wall Street for 58. Simultaneous orders 
for buying and selling will then reward 
the investment trust with a two point 
profit and an immediate turnover. I have 
been told that one investment trust made 
its entire year’s dividend on just such a 
transaction, without in any way changing 
its investment position. The average 
investor is not in a position to do this. He 
cannot have the necessary facilities for 
operating on the different exchanges at 
the same time.” 

“Clear enough, Ralph. Proceed.” 

“Next is the question of underwriting. 
Practically every sound trust in the coun- 
try today, with proper connections, can 
join underwriting syndicates who intend 
to finance new companies or new enter- 
prises which offer proof of success, and 
subsequent profits for the underwriters. 
Again the lack of adequate funds stops 
the average investor, who ordinarily has 


his hands full in securing enough money 
to subscribe to a small block of securities, 
let alone finance a whole issue! 

“Number Five is Wholesale Purchasing. 
Here the Investment Trust through the 
influential connection of its Management 
and Board of Directors is in a position to 
realize immediate profits by buying from 
banking houses new issues, such as stand- 
ard bonds, etc.—if they so desire—at 
wholesale prices. In many _ instances, 
investment trusts are approached before 
the issue is open to the public, and if they 
do buy, the transaction involved often 
raises the price of the issue when it is 
released to the general market.” 

“That seems reasonable. Now, 
Selective Purchasing.” 

“That is simply the close. thorough and 
expert examination of hundreds of securi- 
ties both here and abroad, for the purpose 
of selecting the most attractive values 
obtainable. Obviously. the individual is 
once more handicapped by lack of knowl- 
edge and funds—whereas the investment 
trust under efficient management can call 
upon its complete staff of statisticians and 
economists for an analysis of any con- 
templated purchase—and, of course, act 


next is 


accordingly. 
“Number Six Broad Diversification 
of Risk. If you have $5.000 to invest, 


youd be deing well by spreading that 
money over a dozen different securities. 
But if you put that amount or any 
sum, for that matter, into Investment 
Trust Securities you will hold pro-rata, as 
I do, a certain share of each of the 200 
or more diversified investments, both 
domestic and foreign, which make up the 
holdings of this trust. Is that clear?” 

“Rather, what next?” 

“Senior Money—by which is meant the 
funds obtained by the trust through the 
sales of its own bonds. On these they pay 
around 5 or 6°. According to the state- 
ment of a leading industrial banker, well 
managed, soundly organized Investment 
Trusts should have no difficulty under 
normal conditions. in earning from 10 to 
15° on that money. Naturally the holder 
of trust securities shares in the profits, 
obtained by the difference in these two 
sets of interest rates. The Investment 
Trust can do this—the individual investor 
can not. 

“Last is the matter of Intelligent Inter- 
national Diversification. It is generally 
acknowledged today that the wise investor 
should hold some international securities. 
In every financial center of the world, in 
Hamburg, Berlin, Stockholm, Brussels, 
London and Paris, issues of exceptionally 
attractive values are constantly being 
offered. But how is the individual to 
determine the good from the bad, how is 
he to act upen this judgment? He cannot. 
For, again he is hampered by lack of infor- 
mation and sometimes, resources. Yet, by 
purchasing Investment Trust Securities 
he becomes a part holder in the finest 
international issues available. The well 
managed trust, through its banking con- 
nections all over the world has access to 
the most reliable (Continued on page 7) 
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Eight Investments 
In One 


(Continued from page 6) 


sources of information, and through its 
strong financial position, can take advan- 
tage of a good buy when it appears. 
“Well, Charlie, that’s the story as I 
understand it. A good Investment Trust, 
in any case, can always do as well as the 
individual investor. Under normal circum- 


' stances, I have shown you eight ways in 


which a General Management Trust can 
make more money for the individual than 
he can for himself.” 

“What you say certainly sounds con- 
vincing, Ralph. When I have money to 
invest I'll certainly keep in mind what 
you’ve told me.” 

* KK KK 


Note: The telephone conversation be- 


' tween Morgan and his broker took place 


on July 24th. At that time all soundly 
organized investment trusts offered excep- 
tionally fine values. Not having yet 
recovered from the successive crashes in 
November, 1929, and June of this year, 
they were still selling below their liqui- 
dating values. Of course it is impossible 
to forecast the future position they will 


, hold with respect to the rest of the mar- 
| ket—but it does appear safe to say that 


when this article appears, investment 


, trusts will still be offering opportunities 
| worth careful consideration. 


i education or foreign travel. 


| booklet to 





To Help You Get Ahead 


§ b Booklet listed below will help every 
family in laying out a financial plan. They 
will be sent on request. 

Your Income and Your Life Insurance is 
the name of a brief booklet scientifically 
answering the question “How much life insur- 
ance does a man really need?’ Provident 
Mutual Life Insurance Company of Phila- 
delphia, Pennsylvania, will mail a compli- 
mentary Copy upon request. 

The House Behind the Bonds reminds the 
investor of the importance, not only of study- 
ing the investment, but of checking up the 
banker who offers it. Address: Fidelity Bond 
& Mortgage Co., 1188 New York Life Build- 
ing, Chicago, III. 

How to Get the Things You Want __ tells 
how you can use insurance as an active part 
of your program for getting ahead finan- 
cially. Phoenix Mutual Life Insurance Com- 
pany, 328 Elm Street, Hartford, Conn., will 
send you this booklet on request. 

Enjoy Money shows how the regular invest- 
ment of comparatively small sums under the 
Investors Syndicate plan, with annual com- 
pounding of 514% interest, builds a per- 
manent income producing estate, a financial 
reserve for a business, or a fund for university 
Write for this 
Investors Syndicate, Investors 
Syndicate Building, Minneapolis, Minnesota. 
How to Retire in Fifteen Years is the story 
of a safe, sure and definite method of estab- 
lishing an estate and building an independent 
income which will support you the rest of 
your life on the basis of your present living 
budget. Write for the booklet to Cochran & 
McCluer Company, 46 North Dearborn St., 
Chicago, III. 

See How Easy It Is tells how it is possible 
to start off with a definite plan for creating an 
immediate estate leading to future financial 
security. Get your copy of this .booklet by 
writing to Postal Life Insurance Company, 511 
Fifth Avenue, New York City. 
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SEARS Catalog to the- 


LOWEST PRICES 
.. in 10 YEARS 


The World’s Largest Store is ready 
to serve you, at the lowest prices in 
ten years. Not alone the lowest prices 
we have quoted i in ten years, but the 
lowest prices offered by any reputable 
organization. 

You will be thinking more and 
more of thrift this Fall) And when 
you do, reach for your Sears catalog 
to find the lowest prices for whatever 
you want to buy. 


Leadership in Style, Too! 


While our buyers were securing these 


low prices for you, they -were also 
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alert tothenewstyleinfluencesin wear- 
ing apparel and in home furnishings. 

The wanted styles this Fall are all 
prominently displayed in our new 
catalog. No matter what you need, 
we have it for you, of guaranteed 
quality, at a lower price. 


Send the Coupon 


If you have not received your copy 
of this 1100-page new “Thrift Book 
of a Nation,” send for it today. It is 
free of course. It quotes lowest prices 
on 46,000 articles for the family, the 
home, the shop, the auto and the farm. 


—SEARS, ROEBUCK AND CO. 


Chicago, Philadelphia, Boston, Minneapolis, Kansas City, 
Atlanta, Memphis, Dallas, Los Angeles, Seattie. 
(Mail Coupon to Store Nearest You) 
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HONORARY BOARD OF JUDGES 





W. A. FISHER D. C. BEARD THOMAS 8S. BAKER P. R. KOLBE 5. W. STRATTON 
President National Boy Scout Commissioner President President President 
Fisher Body Corporation Honorary President Carnegie Institute The Polytechnic Institute Massachusetts Institute 
President of the Guild of The Guild of Technology of Brooklyn of Technology 


GUIL 





W. F. DURAND R. L. SACKETT Rev T. A. STEINER, C.S.C, M. L. BRITTAIN 


Professor Emeritus Dean of Engineering Dean President 
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Stanford University University of Notre Dame of Technology 
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A COACH MODELING CONTEST i I 
“4 du y tS anmouncec 
The entrants in this contest will compete for awards on honorary Board of Judges will be headed by Daniel Carter 


. . . . 7 . . ar » Hy ve %e 7 a) T H . y ‘ > 7 < ; > 
the basis of their craftsmanship in fashioning a model Beard, America’s loved National Boy Scout Commissioner, 


: . as Honorary President of the Guild. 
of the Napoleonic coaches. - ™ y President . ae 


Every boy in the United States between the ages of 12 to 


A jury of able, learned and impartial educators will pass 19 inclusive, is welcomed into the Guild and the Coach 
on the models submitted, and present the awards. This Modeling Competition. 
itl GENERAL MOTORS DEALER 
4 8 
Enroll now with any tNE { 
Every boy in either the Junior Group (12 to 15 inclusive) The General Motors Dealer will weleome you, give you 
or the Senior Group (16 to 19 inclusive) has only to go to complete information about the Guild, and enroll you. 


a General Motors Dealer in his community and enroll in 7 ‘ ; cod , 
a General y When your enrollment is registered by the Guild, you will 


order to be eligible to the Competition and all awards ; : : * . ‘ 
y ; é receive the official emblem of the Fisher Body Craftsman’s 
offered in his class or locality. : 
Guild, certificate of membership, and full particulars 
Dealers in Cadillac-La Salle, Buick, Oldsmobile, Oakland- 


Pontiac, and Chevrolet cars are all General Motors Dealers. 
There is one in your community. working drawings of the model you are to reproduce. 


about the Coach Modeling Competition, with complete 


Enroll today with any General Motors Dealer in your Community. They will welcome you. 


Watch future issues of this magazine for further 
comment and news of the Guild. 


FISHER BODY CRAFTSMAN’S GUILD 
Sponsored by FISHER BODY CORPORATION, DETROIT Division of General Motors 
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Where the New 1981 Sets Differ 



















Sets that pass these tests at the Institute 
Laboratory may be bought with confidence. 


HERE have been no principal cir- 
cuit changes in radio receiving sets 
for the new season; the improve- 
ments are all in refinements. 

Radio receivers for 1931 are slightly 
more selective and the selectivity is more 
nearly uniform than in last year’s sets. 
In this particular feature, however, there 
is still some room for improvement. 

The sensitivity of the new sets, or their 
ability to bring in distance reception, is 
more even and uniform than previously. 
The old sets frequently were sensitive over 
one section of the dial, but on the longer 
wave lengths the sensitivity usually 
dropped considerably. The new receivers, 
on the other hand, have a more even sensi- 
tivity over the entire wave band. 

Now, more than ever before, there is 
no need of waiting for perfection. The 
fidelity of reproduction made available 
this year—and this is the feature that 
ninety percent of the radio buyers consider 
most important—has not exceeded the 
high degree of perfection attained last 
year. In fact, sets now are so faithful in 
their reproduction that manufacturers 
have had to put on a “tone control” to 
make them sound better to the average 
human ear which is not able to appreciate 
‘or care for a reproduction too nearly per- 
fect. These tone controls, which are being 
used in more than fifty percent of the new 
sets, permit the user with an untrained ear 
to distort the tone quality to the point 
where it sounds best to him. 


N addition to these tone controls, there 

are many other accessories to be found 
on a number of the new receivers. Auto- 
matic volume control, a feature by which 
volume may be adjusted once and will 
remain constant or practically constant 
all the time, is found not only on many 
of the higher priced sets but also on a 
good many of those more moderately 
priced. Remote control is another feature 
that will be afforded by a number of sets, 
usually as an optional accessory. 


a, 


Cross-modulation, a defect that caused 
the PoPULAR SCIENCE INSTITUTE to refuse 
approval to several radio sets two years 
ago and to quite a few last season, appears 
to be satisfactorily handled this year by 
various methods, a process called “pre- 
selection” being most frequently used to 
take care of this. 

A thing that will prove striking to the 
public is that, before the season is out, 
the super-heterodyne type of set will be 
available from several manufacturers, 
whereas previously such sets were to be 
had from only one large company. 

Also, by the time the season gets under 
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Refinements Are Available 

This Season in Both High 

and Moderate Priced Radio 

Recetvers—Cabinets Better 
By F. G. PRYOR 


Secretary, Popular Science Institute 


way, there are a number of 
manufacturers who will put 
out some extremely compact 
receivers. These small receiv- 
ers are designed to fill a spe- 
cial need rather than replace 
the average set. In putting 
such sets on the market, man- 
ufacturers expect that their 
sale will be in households 
where it is desirable to have 
a second radio set in another 
part of the house to supple- 
ment the regular family 
receiver installed in the living 
room. These small sets are 
not up to the larger and 
more expensive ones in effi- 
ciency, of course, but they 
provide satisfactory recep- 
tion and many people will 
want them installed upstairs, 
in the kitchen, or in some other part 
of the house where the regular set is not 
audible. 

As a general thing, there has been no 
attempt to cut down the size of the radio 
receivers made for ordinary purposes. 
Better cabinets are used today, there being 
a definite improvement in this respect. 
Cabinets seem to be one extreme or the 
other this year, the majority being made 
along very plain lines, though a few are a 
trifle ornate in appearance. 


N the whole, the radio receiving sets 

today are sturdier, need less servic- 
ing, and represent better value than ever 
before. While the average price level will 
remain the same as in the middle of last 
season (about $140), the buyer with only 
a small amount to spend can get a set this 
year that will suit normal requirements, 
while others, with more to invest, will get 
greater returns for their money than was 
possible any season previous to this. 
Never before would an investment in a 
radio receiving set bring so much as it 
will at the present time. 

POPULAR SCIENCE INSTITUTE has tested 
many of the new sets and will gladly sup- 
ply readers with a list of those found up 
to 1931 standards of efficiency and value. 
The Institute’s tests are made in its well 
equipped laboratory at New York Uni- 
versity, and the performance of the vari- 
ous sets is carefully measured. For the 
approved radio list, address PopuLar 
SCIENCE INSTITUTE, 381 Fourth Ave., 
New York, N. Y. 
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Montgomery Ward & Co., Retail Store, 
Denver, Colorado. Presdwood used for 
lining forms (Rocky Mountain Photo Co.) 
Cincinnati Bell Telephone Bidg. 140,000 
sq. ft. 1§” Presdwood used for lining 
concrete forms, 
Ohio Bell Tel. Co., Dayton, Ohio. Interior 
showing slab, beam and column construc- 
tion. Presdwood used to line all forms, 
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When great industries build 


PRESDWOOD 


speeds concrete construction 





Modern engineers have discovered that with Masonite 
Presdwood forms they are producing concrete of maximum 
density, uniformity and strength—concrete so perfect, so 
glass-smooth, that hand finishing is practically eliminated. 
In addition to these advantages, Masonite Presdwood’s amazing dura- 
bility permits the boards to be used over and over again. They are easily 
and quickly erected, easily torn down and easily moved. Handling costs 
are low, there is no waste in cutting, and breakage is reduced to a minimum. 

The American Bell Telephone Company and Montgomery Ward & Com- 
pany are two of the many great industrial institutions that have repeatedly 
specified Presdwood for concrete construction. 

In factories and in homes, under punch press, drill or saw, and in the 
hands of home mechanics, this remarkable grainless wood is daily demon- 
strating its strength and versatility. It takes any finish beautifully, is highly 
resistive to moisture, and will not warp, split or crack. 

The FREE Presdwood booklet lists eighty of its many uses. Write for 
your copy today. 


MASONITE CORPORATION, 111 West Washington St., Chicago, Ill. 


Masonite 


STRUCTURAL INSULATION * INSULATING LATH 
PRESDWOOD + QUARTRBOARD 





Masonite Structural Insulation 


Masonite Corporation, Dept. D-10 © M-C., 1930 


111 W. Washington St., Chicago, III. 


conserves heat—saves fuel Send for Please send your free illustrated booklet that de- 
Chilling dampness and bitter cold are barred from homes or commercial Free Booklet scribes Masonite Presdwood and its many uses. 
buildings where Masonite Structural Insulation is built into roof and walls. , ] 
The companion product, Masonite Insulating Lath, provides crack-resist- Mail the coupon today. It N aeeaenemaaainmemmmammmmmmmnmmaaiannniiaialicticin. 
ant plastered walls and prevents unsightly lath marks. Masonite also makes will bring you the inter- ESS ee ee 
homes more quiet, more salable, more economical to heat. Check the cou- esting story of Presdwood. . J 
OO TE Me | earn 


pon and get the interesting Masonite booklet. 


(CO If interested in Masonite Insulation, check here 




















Same System 


Babe Ruth Uses 


I read Alex J. Morrison’s golf article in 
the September issue. That may be the 
way to do it—for Alex J. Morrison who 
seems, from his pictures, to be about the 
same length and heft 
as a fly rod. Me, I'm 
five foot eight, and 
tip the beam at 216 
bathside. If I stood 
erect I couldn't see 
the ball. If I trans- 
ferred my weight 
from hip to hip— 
well, it can’t be done, ; 
what I mean. Sorry, but I guess I'll just 
go along busting the ball on the nose.— 
T. L. C., Philadelphia, Pa. 


In Other Words Can 
Nothing Lift Something? 


Tus talk about the upper surface of 
an airplane wing producing most of the 
lift is just nonsense. It is a pretty theory 
and popular among flying instructors, but 
no professor of physics, after a scientific 
analysis, can give it credence. It is true 
that a partial vacuum is produced on the 
upper surface of a moving airplane wing, 
but strange as it may seem, this partial 
vacuum is still a pressure, since only a 
pure vacuum exerts no pressure whatso- 
ever. Even then it could /ift nothing 
because all the vacuum in the world could 
not lift a feather if there were no counter- 
acting air pressure. The only place this 
counteracting pressure can do its work is 
beneath the wing, exerting its force 
upward. Since a partial vacuum is a 
pressure (10 lb. per sq. in. air pressure 
is a partial vacuum), it therefore cannot 
exert a lift on the upper surface —M. J. 
K., Chicago, Il. 


“‘Phoney’”’ Age 
Problem Stumps Him 


THE NUMEROUS problems in the read- 
er’s column never interested me until the 
“phoney” one of L. D. L. last month. 
His problem as stated has two variables 
to satisfy one condi- 
tion and therefore the FRANK! Arenr) > 
boy’s age is entirely ‘To BED? | 





} 
om \ 
dependent upon the | “At 
age of his brother | , 
The brother's age is “Sek en / 
not given and so the CWI N=/7 
problem is ambigu- 
ous. I don’t feel so 2 
brilliant, though, “Yh =. 
because of the hint 
POPULAR SCIENCE gave me in the heading 
for the article, “Use your wits instead of 
your pencil.” W. R. may be interested 
to know that his thirty-two-inch umbrella 
will not quite fit the suitcase without being 
folded up or gouging a hole in the suit- 
case.—F. W. P., Park Ridge, IIL. 


¥/), 4 
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POPULAR SCIENCE MONTHLY 


Fair-Minded but 
Likes Home Workshop 


I CANNOT agree with W. L. L., Kynes- 
ville, Fla., when he asks you to publish 
more on aviation and less on building 
furniture. If I were justified in asking 
you to publish more Home Workshop, I 
should certainly do so, but I realize that 
if you favor any one department, the 
others obviously would have to be slighted. 
However, I have been unable to find mag- 
azines dealing exclusively with home work- 
shop projects, so perhaps my _ request 
would be a little more worthy of consid- 
eration than that of W. L. L., were I to 
make it. However, the only request I 
shall make is, please do not favor or 
slight any department and keep your 
magazine as interesting to all as it is now. 
—E. L. H., Owosso, Mich. 


Aviation 
Leaves Him Cold 


IT PLEASES me to learn “W. L. L.” is 
getting so much kick out of your articles 
on aviation. By all means continue to 
print them, for something of value to avi- 
ation will result. Although I am writing 
for myself, I think I express the feeling 
of many situated as I 
am when I say that 
inasmuch as aviation 
is beyond my reach, 
as pilot, owner, or 
builder, I would be 
wasting time acquir- 
ing knowledge I will 1/ 
never have the oppor- | 
tunity to use. Evi- sii. 
dently “W. L. L.” 
does not realize there are many who find 
as much pleasure gaining knowledge of 
furniture making as he does from reading 
about aviation. But beyond the acquisi- 
tion of knowledge, we, who read about 
furniture making, do build what we read 
about.—W. L., Baton Rouge, La. 


Is Life Too Easy? 
Most Don’t Find It So 


THE PAGES of your September issue 
raise a startling question in my mind. 
Don’t you think that life is being made 
altogether too easy for mankind? I notice 
a new device that, on the turn of a key, 
raises a car on jacks; another where the 
mere weight of an auto opens and closes 
garage doors; a switch turns the radio off 
for you; an automatic camera takes your 
picture and you don’t even have to pose. 
See what I mean? Everything is being 
done for everybody. Give us pre-digested 
food, and an automatic razor that shaves 
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while you sleep, and man will be taken 
care of as completely as a new born babe. 
Is all this good for us? I wish you'd tell 
me.—S. A. G., Hartford, Conn. 


Not Enough 
of Clark’s Models 


I THINK JusT as J. W. W., Jr. of 
Albany, N. Y., does about everything 
except magic. I don't give a hoot about 
that. Nevertheless I 
give a great big hoot 
about all sorts of 
modei airplanes. I 
have built every 
model that Donald 
Clark has published 
and I especially like 
the “Lockheed Sir- 
ius.” I was glad to 
see the plans for the 
DO-X in the July issue. I should think you 
should have two of Donald Clark’s models 
in every issue—R. B. W., Lowell, Mass. 





Applied Chemistry 
Strenuously Demanded 


R. H. B. OF PHILADELPHIA is right: 
chemistry plays its part, and a very 
important part. If it were not for chem- 
istry, PoPULAR SCIENCE MONTHLY would 
not be able to print in its pages the won- 
derful achievements in aviation and radio. 
What does chemistry with its test tubes 
and crucibles have to do with an airplane? 
It is up to PopuLar ScrieENcE MONTHLY 
to print a few articles on applied chemis- 
try.—J. D. F., Carlisle, Pa. 


Models His Hobby 
and He Calls for More 


I HAVE BEEN a reader of your magazine 
for about two years, and during that time 
I have formed a hobby of building ship 
models, which Captain McCann made 
possible. So far I have finished the Span- 
ish galleon, pirate galley, and Viking ship, 
8-inch Baltimore clip- 
per, and Santa Maria. 
The latest one, the 
half-model of a 
barque, I have just 
finished. All were 
made through your 
magazine and_ blue- 
prints. Although it is 
a big order, I’ would 
like to suggest that 
Captain McCann give us the following 
ship models to make: Admiral Farragut’s 
Hartford, steam and sail; a; modern 
destroyer working model (if possible with 
working engine); an early American 
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man’s best friend 


AFTER SHAVING 
LISTERINE 





F you’re one of those fel- 

lows with a hide like a 
rhino that defies any razor 
damages, this is not for 
you. 

But if you have a sen- 
sitive skin, and most of 
us have, there are several 
grains of comfort in this 
statement: 


Listerine is great after 
shaving — your best friend in fact. 


Here are a few of the reasons why 
it is welcomed by literally tens of 
thousands of men for whom it has 
made shaving pleasant: 


1. Listerine is a natural healing 
agent. Physicians know it, and hos- 
pital records prove it. Applied full 
strength, it readily heals and soothes 
tissue inflamed by lather or razor, 
or both. Almost instantly Listerine 
gets rid of that unpleasant burning 
sensation, that irritating rawness 
which so often follows a shave. 


2. Listerine is cooling. The skin feels 


ends rawness, soothes and 
cools, attacks infection 


wonderfully cool and relaxed after 
you apply Listerine. This remark- 
able cooling sensation is due to cer- 
tain essential oils contained in this 
safe antiseptic. 


3. Listerine protects. When you douse 
on Listerine full strength, you know 
that you are aiding nature and com- 
bating infection. Applied to an open 
cut, wound, or abrasion, Listerine 


THE SAFE 
ANTISEPTIC 





kills germs almost im- 
mediately. Even such 
stubborn disease-produc- 
ers as the Staphylococcus 
Aureus (pus) and Bacillus 
Typhosus (typhoid) germs 
in counts ranging to 
200,000,000 are killed by 
it in 15 seconds. (Fastest 
killing time accurately 
recorded by science.) 


It perks you up! 


So welcome and so noticeable is the 
invigorating and cooling effect of § 
Listerine on the face, that many men 
employ it as a facial pick-me-up. | 
Immediately before a business or | 
social engagement, it gives you the | 
appearance of being alert, fresh and | 
keen. 


Look what's happened here! 

50¢ quality 

Listerine Shaving Cream 
now 25¢ 


Kills 200,000,000 Germs in 15 Seconds 
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sloop; and a whaling bark. {am now mak- 
ing the fishing schooner Bluenose as a 
show model, but intend to make a five- or 
six-foot model to sail in Central Park 
lake.—C. B., New York City. 


Bus Drivers Just 
Aren’t Like That 


I HAVE jUsT finished reading the article 
in the July issue about the bus lines of this 
country. At this moment I am wondering 
where the author received cr inherited an 
imagination that enabled him to paint 
such an enviable Utopia as that depicted 
in his article, wherein 
amiable bus drivers 
slow their schedules 
during _ inclement 
weather and, in order 
to conform to a more 
or less hazy tradition, 
stop to render service 
to becalmed motor- 
ists. In my _ several 
years of driving I 
have yet to see a bus driver go slow during 
bad weather, or, in fact, in any weather. 
More than a few times I have witnessed 
the common case of a bus driver passing 
a car that was already traveling at the 
limit decreed by the law. Not, of course, 
that all bus drivers do such things, and, 
probably, many of them do keep within 
the speed limit, but it is my opinion that 
in a magazine article averages should 
always be given, not extremes. As to the 
statement that drivers will stop to give 
aid to motorists—well, I, personally, have 
never heard of one who did such a thing 
and I am inclined to believe that a con- 
siderable majority of the motorists of the 
country will agree.—A. C., Erie, Pa. 


Want Plans for 
Express Cruiser Model? 
In Our Readers Say for July, O. M. S. 


wishes to construct a model of a modern 
express cruiser, preferably the sixty-five- 
foot cruiser built by the G. L. B. B. Cor- 
poration of Chicago. The writer would 
like to see PopuLar SCIENCE MONTHLY 
publish plans for the building of such a 
model.—J. W. F., Oakland, Calif. 





Magic Squares 
Are Made to Order 


Tue pvuzz_e of A. H., Brooklyn, N.Y., 
is solved by making two magic squares, 
one with numbers 1 to 9, the other with 
numbers 10 to 18. 


4, 9, 2, 13, 18, 11 
a 3, 7, 12, 14, 16 
8, 1, 6, 17, 10,15 


These combinations 
are arranged in the 
circle as shown in 
the illustration. An 
easy way to make 
magic squares with 
an odd number of 
figures which any one can understand, and 
which will hold good for larger squares, is 
to make a diamond of squares as in the 
lower part of illustration, writing in the 
numbers 1 to 9. Then transfer to blank 
squares within the central one the num- 
bers 1, 3, 9, 7, to the inner square farthest 
opposite.—A. L. S., Mildred, Pa. 
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Just for the Sake 
of Being Really Accurate 


P. L. of NEWARK, in his explanation of 
R. W. H.'s gravity question, should be a 
little more explicit and perhaps a little 
more nearly correct. A body falling into 
the earth’s atmosphere approaches the 
earth at an acceleration depending on its 
distance from the earth. It continues to 
fall with increasing speed as it approaches 
the earth until the air resistance over- 
comes its falling momentum. It then does 
not descend at a constant rate of speed 
but continues to fall at a speed which is 
a function of varying influences, the most 
important of which are increasing air 
force as atmospheric pressure increases, 
increasing gravitational forces as it nears 
the earth, and increasing resistance as 
the body expands by frictional heat. 
—G. A. W., Springfield, Mass. 


All Right, Then, 
We'll Keep It Going 


WERE you to discontinue publishing Our 
Readers Say, I know of one reader you 
would lose. I read these pages befcre I 
do any other in your magazine. Yours for 
more Our Readers Say.—L. W., Lafay- 
ette, La. ~ 


Did You Guess 
They Were Twins? 


IN THE JULY number of PopuULAR 
ScrENCE MONTHLY appears this problem: 
A boy being asked his age replied: “I am 
now three times older es 
than my brother's age vl awins | 
nine years ago.”” How ) > 

old is the boy? I find 

that the boy is thir- S 

teen and a half. His "AS 
brother being fourand : 

a half nine years ago - 

is also now thirteen 

and a half. The boys, 

of course, are twins. 

Does the author of the problem agree with 
me?—L. E. A., Ridgeway, Pa. 


Can You Say as 
Much for Your Boys? 


HAvING charge of the manual training 
of forty-six boys of all ages, I am taking 
advantage of this opportunity to tell you 
that we have constructed nearly every- 
thing that has been printed in your maga- 
zine for the past five years —W. E. M., 
Cleveland, Ohio. 


H. H.’s Monorail 
Hits the Bumps 


I may BE a little late, but I feel that I 
must answer H. H., of Mattoon, IIl., who, 
in the May issue, said that in his opinion 
airplanes never would be a safe means of 
transportation and illustrated his point by 
describing a monorail train and its dan- 
gers. He seems to forget the common rules 
of science in his explanation. I might go 
into a lengthy discussion and tell him how 
an airplane can keep its balance without 
its motor running and how it can glide to 
a safe landing with a dead engine, but 
instead I'll prove to him the possibility of 
his monorail being safe. He could build 
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an auxiliary track every few miles, so if 
the power failed, the train’s momentum 
would carry it to the next track. He might 
think this expensive but don’t let him for- 
get that emergency landing fields cost 
very little. He also said, “Keep your eye 
on the lighter than air ships.’ But in case 
of an accident, the passengers in an air- 
ship have neither wings nor rails.—L. S., 
Parks Airport, East St. Louis, IIl. 


Every Little Worm Has 
a Turning All Its Own 


THESE PEOPLE who knock the aviation 
articles in PopuLAR SCiENCE MONTHLY 
give me a stiff neck. Can't they get it into 
their heads that flying is 
here to stay? Some folks 
act as though it were just 
a temporary fad instead of 
a solidly built branch of 
industry. Oh, I know there 
are a lot of air minded 
birds who talk as though lf) 
everyone who flies is a gay Pye ¥ 
and daring butterfly and _ Oh * 
those who don’t are just 
poor worms. That’s all wrong, too. I fly, 
but I don’t think that makes me giddy 
and superior; it’s just all in a day’s work. 
I like to read stuff on flying, but I’m willing 
to give the other gink a break. Let ’em 
have their Werkshop and models and arti- 
cles on this and that. I won't kick. In 
return I want them to keep their hands off 
flying, so I and my kind can have some- 
thing to read. Isn’t that fair? If I'm 
wrong, stop me.—C. A. M., Plainfield, N. J. 


Why Approve 
Swamped Patent Office? 


Your articles on the United States 
Patent Office were read with interest and 
O.K’d. by one who has had experience 
with that department. I notice that other 
publications are attempting to give the 
Patent Office a nice whitewashing. Obvi- 
ously their effort along this line is dictated 
by interested parties. I’m glad you are 
independent and not easily bunked. More 
power to you in every way and especially 
in your fight for a better and swifter 
patent adminstration.—A. J., Hackensack, 


N. J. 
Is This Gentle 
Kick Well Planted? 


You PUBLISH the latest about airplanes 
and autos as well as radio, television, etc., 
but rarely anything about trains. I have 
had the good luck to travel extensively, 
having been to the West Coast three times 
by train, in addition 
to tcuring a consider- 
able part of the coun- 
try. As a result I get 
more kick out of one 
train article than out 
of twenty about some- 
thing else. I should 
think you could get 
up some very interest- 
ing articles on new 
coaches, the advantages and differences of 
the newly made Pullmans, and the tech- 
nical side of our best locomotives. The 
tasks and responsibilities of the various 
employees I would also consider worth 
while.—R. A. C., Haddonfield, N. J. 
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In fair weather or foul... 


Western Electric backs up 
your telephone service 


In foul weather, just as in fair, Western 
Electric backs up the Bell System with 
all the apparatus and supplies needed 
to restore, maintain or expand your 
telephone service. 

This Company manufactures tele- 
phone equipment of every sort, with 
a skill acquired through 50 years’ ex- 
perience. At 32 warehouses it holds 
great reserves of telephone material 
available for shipment day or night. 


It delivers and installs the apparatus 
when and where needed. 

The large scale manufacture of stand- 
ardized equipment, too, is an economy. 
So is the concentrated purchasing— 
a responsibility that Western Electric 
undertakes for the telephone compa- 
nies of the Bell System. Allin all, here is 
a work of mass production, purchasing 
and distribution which for size and 
complexity has no parallel in industry. 


17 














1818 conversations at one time can 
be carried on through this new type 
cable. It contains 3636 insulated 
wires within a diameter of 254 ins. 
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The flying telephone laboratory in 
which Western Electric airplane 
telephone equipment has been de- 
veloped by the Bell Laboratories. 
Provision for communication be- 
tween ground and plane marks a 
great forward step in flying. 





One of the 18 materials in your 
telephone is rubber from the 
plantations of Sumatra. Western 
Electric goes to market in every 
corner ef the world. 
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THE FIRST OF A SERIES OF ADVER- 
TISEMENTS DEALING WITH ULTRA- 
VIOLET RADIATION IN THE HOME. 


... this thing called ULTRA-VIOLET 





WILHELM RITTER 


nN 1801 JOHANN 
WILHELM Rir- 
TER, a German 
physicist, made 
amost interest- 
ing discovery. 

While -exploring 
the theories of 
Sir Isaac New- 
ton and others 
}| —thatlight was 
| aseries of waves 
(similar to 
waves upon the 
cael in the ether, and that color 
was caused by a difference in the 
lengths of these waves—Ritter found 
waves even shorter than the visible 
violet. Invisible waves so short that it 
would take 70,000 of them to make 
an inch. And thus he laid the founda- 
tion for the mighty development which 
scientific research has since weaned 
from the rainbow-hued sun in the 
interests of better living . .. this 
thing called Ultra-Violet radiation. 


JONUANN 











Like visible light waves, and the infra- 
red and wireless waves, Ultra-Violet 

waves also have their function in the 
scheme of things. Apparently that func- 
tion, in human beings, is to stir up the 
skin until it becomes a living laboratory, 
producing substances that go through 
the body, building up bone and flesh 
and keeping the system tuned-up. 


Today modern science, measuring 
these Ultra-Violet waves with the Spec- 
troscope, has divided them, according 
to length, into three classes: Near Ultra- 
Violet, Middle Ultra-Violet, and Far 
Ultra-Violet. Near Ultra-Violet rays— 
those waves closest to the visible—have 
some biological value. Far Ultra-Violet, 
on the contrary, is, in nature, carefully 
screened out by the atmosphere and 
never reaches us. (These powerful 
rays, studied by science through 
artificial Ultra-Violet sources, are 
dangerous unless prescribed by a physi- 


cian and supplied under his supervision.) 


According to present knowledge the 
Middle Ultra-Violet contributes most to 
better living. This is the Ultra-Violet 
which tans our skins—which is the 
dominating factor in producing Vitamin 
D. This “sunshine vitamin” promotes 
proper bone growth and blood content, 
resistance to disease and general well- 
being . . . And yet the power of ultra- 
violet penetration, as far as the human 
skin is concerned, is, at maximum, only 
about the thickness of this sheet of paper. 

Now the scientists of General Electric 
Company, after years of research, have 
made these beneficial Middle Ultra- 
Violet rays available to the general public 
inthenewG.E. Sunlight 
(Type S-1) Lamp. At 
a distance of three 
feet, this source, in a 
proper reflector, pro- 
vides the same Ultra- 
Violet effectiveness 
as mid-day midsummer 
sunlight. 

The Type S-1 Lamp 
is the first generator 
of Ultra-Violet to be 
offered to all, which 
embodies (with an ade- 
quate supply of Ultra- 
Violet radiation) the 
safety, the simplicity 
and the economy of 
the modern Mazpa 
lamp. Although it re- 
sembles a_ regular 
Mazpa lamp, the G. 
Sunlight (Type S-1) 
Lamp will not fit or 
operate in an ordinary 
lamp socket. Jt must be used in a special 
fixture such as the General Electric 
Sunlamp or the equipment made by 
other manufacturers. 

This new G. E. Sunlight (Type S-1) 
Lamp is safe, because the bulb of special 
glass filters out the shorter wave lengths 


candescence. 





Just as a radio tube can ONLY 
function properly in a set design- 
edforits use, the G. E. Sunlight 
(Type S-1) Lamp MUST be used in 
special equipment to obtain 
ultra-violet radiation. 


The Type S-r Lamp consists of a “*V” 
shaped tungsten filament, two tungsten 
electrodes, and a pool of free mercury 
enclosed in a bulb of special glass. 
When the current ts turned on, the 
filament is heated immediately to in- 


A portion of the mercury vaporize 
and an arc is formed between the elec- 
trodes. The light emitted is fillered by 
the special glass which transmits the 
most desirable ultra-violet rays to you, 


which are dangerous. It is simple, be- 
cause it operates without fuss, noise or 
mechanism, at the touch of your fingers 
to the switch of the special unit. It is 
economical, because lamp and _ trans- 
former (the transformer is part of the 
necessary special unit) consume only 
four hundred watts of electricity, and 
cost, on an average, only three cents 
per hour to operate. 


In presenting, for home use, a safe, 
convenient way to get all the benefits 
of Ultra-Violet radiation found in mid- 
summer sunlight, the scientists of Gen- 
eral Electric Company have notattempt- 
ed to provide a cure-all or a substitute, 
under any circumstances whatsoever, for 
the services of a physi- 
cian in case of illness or 
disease. Used in the 
proper unit, the General 
Electric Sunlight (Type 
S-1) Lamp is for well 
people—that they may 
remain well—and retain 
the vigor, vitality, men- 
tal alertness and resist- 
ance to disease which 
Ultra-Violet provides. 

In buying a sunlamp 
of any kind for the dark 
days of winter ahead, 
insist that the equip- 
ment you select con- 
tains the G. E. Sunlight 
(Type S-1) Lamp. It is 
the heart of modern 
man-made sunshine, 
andissold inaccordance 
with the requirements 
of the Council of Phys- 
ical Therapy of the 
American~ Medical Association. 

The Incandescent Lamp Department 


of General Electric Company 
Nela Park, Cleveland, Ohio 


GENERAL @ ELECTRIC 
SUNLIGHT (TYPE S-1) LAMP 


Join us tn the General Electric Program, broadcast every Saturday evening on a Nation-wide N. B. C. Network. 
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Unknown to fame 


First Man on Record to 
Leave Earth on Wings 


BS” ROBERT E. MARTIN 


ESS than a dozen miles from Point Loma, California, where 

Jack Barstow recently soared in a sailplane for fifteen 

hours, lies the village of Otay. Probably not cne person in 

a million who read of Barstow’s exploit knew that just for- 

ty-six years ago Otay was the scene of the world’s first glider flight. 

The man usually spoken of as the trail blazer of gliding is 

Otto Lilienthal. Yet in 1884, a full seven years before this great 

German pioneer got into the air, John J. Montgomery, a lonely 

and misunderstood twenty-six-year-old experimenter, sailed for 

600 feet down a hillside near Otay, riding a homemade mono- 
plane patterned after a gull. 

Twenty years before the Wrights, Montgomery was skirting 


. 

the borders of a great invention. The story of this almost for- 
gotten pioneer and his single-handed struggle against ridicule 
and poverty is one of the most fascinating in the drama-filled 
annals of aviation. For a number of years, the writer has col- 
lected facts about this remarkable and little-known man and his 
history-making experiments, talking to those who knew him and 
corresponding with those who helped him in his tests. 

Sometimes aided by frontier cowboys, always working with 
the crudest equipment and materials, carrying on his labors 
thousands of miles from the nearest experimenter in the same 
field, Montgomery wrestled alone with the problem that for 
centuries had baffled trained scientific minds. And in the end, 
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he built a craft that carried him into the 
air and flew. 

Montgomery was the first man in the 
world to ride on wings. Yet, no monu- 
ment has ever been erected to him and, 
today, not one of the 1,621 airports in the 
United States is named in his honor. His 
years of pioneering have almost been for- 


gotten. 
John Joseph 
1858, at 


Monigomery was born 
February 15, Yuba City, Calif., 
the first of twins. His father was Assist- 
ant U. S. Attorney General under Presi- 
dent Cleveland. His mother had made 
the nine-month ox-team journey through 
Indian country from St. Louis to Cali- 
fornia in the gold rush of 1849. 

From his earliest childhood, he seems 
to have been interested in the air. Soon 
after he learned to talk, he asked his 
father to take him to the top of a near-by 
mountain, when a fleecy cloud rested on 
it at evening, so he could climb aboard 
and ride in the sky. Long before he could 
make his own kites, he begged his mother 
to make them for him. 

When he was about five, the family 
moved to his grandmother’s farm near 
Oakland. Here, he used to lie beside 
fences while his sister chased chickens 
over them so he could watch how they 
flapped their wings. A few weeks of this 
training had the chickens scaling the high- 
est fences of the poultry yard. His grand- 
mother, mystified at the way her flock 
was taking to the air, clipped their wings 
and the aeronautical ex- 
periments came to an 
end. 

He saw his first bal- 
loon when he was eleven. 
Immediately kites were 
forgotten and he plunged 
into the construction of 
- paper hot-air balloons. 
He made dozens of them, 
of all sizes. The end of 
his balloon flying was 
reached when the family 
saw one of his hot-air 
bags float away with his 
father’s best _ hatchet 
dangling below for bal- 
last. 

As a small boy, he 
would amuse himself for 
hours by throwing flat 
pieces of tin into the air 
to see which would go 
farthest. On one of these 
occasions, he bent the tin 











in the 
used on his next 


Drawing shows Montgomery 
the ground, and ailerons he 


doing changed its position. 


leave 


first glider to 
plane. 
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John J. Mont- 
gomery, American 
pioneer of flight, 
flew a glider seven 
years before the 
great Lilienthal 


vot into the air. 


into a curve and threw it. As it was near- 
ing the ground, it struck a weed and in so 
The result 
vas that it paused for an instant, then 
ascended to a _ considerable 
height, made a complete circle, 
and, falling with great force, 
stuck fast in a tree. In later 
years, Montgomery said that this 
weird action of the piece of tin 
skimming across a barnyard led 
to the use of curved wings on his 
historic monoplane. 

At the age of fifteen, Mont- 
gomery enrolled at Santa Clara 
College for one year, then com- 
pleted his education in physics 
and mathematics at St. Ignatius 
College, San Francisco, where he 
received a Ph.D. degree. For a 
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History was made when on April 29, 1905, this glider, raised by 
a hot-air balloon, was launched into the air nearly a mile above 
the earth. It 


wenty-minute flight, landing safely. 
year after graduation, he ran a grocery 
store which his mother had bought. But 
his mind was on his flying experiments 
instead of upon the household staples he 
sold. Customers found their groceries 
wrapped in paper covered with mathe- 
matical calculations and mechanical draw- 
ings. In a year the store closed and the 
aeronautic student joined his family at 
“Fruitland,” an eighty-acre farm near 
Otay, to which they had moved. 

Here Montgomery set up a small lab- 
oratory and blacksmith shop in a grove of 
pepper trees behind the barn. When this 
building was washed into San Diego Bay 
by the bursting of the Otay Dam in 1815, 
it still contained the nails that he had 
driven into the walls thirty years before 
to curve the steamed ribs for his original 
glider. 

Farming didn't attract Montgomery any 
more than selling groceries. He was con- 
tinually stopping his hoeing or plowing to 
watch the gulls and pelicans that soared 
along the coast. One day, he counted 100 
pelicans in a single flock and estimated 
that their wings were holding aloft 1,200 
pounds. He captured many hawks, buz- 
zards, geese, sea gulls, and pelicans. He 
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Just before the first launching of a glider from a balloon. At extreme right is Montgomery and seated in the saddle of the plane is the dare-devil para- 
chute jumper, Danicl Maloney, who went aloft in the tandem glider and was the first man in the world to ride a plane 4.000 feet above the earth. 


studied their wings and compared their 
surface area and weight. He held up 
dried wings in the wind, noting their lift 
at different angles. He had no rules to 
guide him; no wind tunnels or other mod- 
ern equipment. He was pioneering on an 
unblazed trail. 

He set up a barn door at an angle facing 
the wind, then released down plucked 
from geese to note how the tiny white 
feathers were carried by the air currents 
swirling over the flat obstruction. He 
made a “whirly-go-round,” a fence rail 
mounted on an upright post so it could be 
spun at different speeds, to test the pres- 
sure of various surfaces. All this work 
was done at odd moments and late at 
night after the hard labor of the day was 
over. His mother used to beg him to go 
te bed, fearing his health would break 
down. But he was sure he was nearing the 
secret of human flight and redoubled his 
efforts. 

In 1883, he was ready to build his first 
full-sized machine, a craft with flapping 
wings. It proved a total failure. Two 
other wing-flappers followed in quick suc- 
cession and convinced him he was on the 
wrong trail. 


A boy neighbor, Charles Burroughs, 
who now lives at Dulzura, Calif., after 
being sworn to secrecy, was allowed to 
help in the construction of the machines. 
He recalls: 

“The neighbors who knew he was work- 
ing on a flying machine thought he was 
crazy. When we went to the Otay Moun- 
tains to try out his machine, he took along 
his rifle to give the impression he was out 
deer hunting. We left at nighttime with 
the machine on a wagon and came back 
at night. He 
hunted deer on 
the way back. 
On one ocCca- 
sion, he shot the 
stump of an old 
tree which he 
mistook for a 
deer.” 

The following 
year, 1884, he 
constructed the 
historic “gull” 
monoplane. Its 
single curved 
win g, twenty 
feet long by four 








In the oval, Montgomery is seated in the last plane he built and is seen here in a successful trial 


flight. Below, the same plane is being launched. 


From this plane, the aviator fell to his death. 





and one half wide, was covered with waxed 
silk. A movable tail guided it up and 
down. The operator, sitting on a little 
saddle below, maintained sidewise balance 
by swinging his body toward the high 
wing when the machine was struck by a 
gust. Like the wings of a sea gull, the 
main supporting surface arched down- 
ward. 

By the middle of March, the craft was 
ready. Early on the morning of March 
17, 1884, Montgomery set out with his 





younger brother, James, for the history- 
making test. In relating what followed, 
James Montgomery. now an attorney in 
Oakland, Calif.. told me: 


“Owing to the fact that the neighbors . 


were skeptical and inclined to ridicule, we 
set out early in the morning, between threc 
and four A.M. The glider was carried on 
a large farm wagon on top of a hay rack. 
The selected (Continued on page 145) 
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Now—Radiophoto Storm Charts 
Sent to Ships 
































Above is a small re- 
production of the first 
weather map trans- 
mitted by radiophoto 
to ships in mid-ocean. 










Radio operator on board 
ship sends out his report. 
From each radio-equipped vessel 
goes daily information of weather 
conditions as entered in the log. 2 In the land office op- 
These records, all pouring into erators receive the 
the office on shore, are sorted weather reports. These data 
and sent to the Weather Bureau. come not only from ships, 
but also from more than 
thirty foreign countries. 


OR the first time in history, a 
FH wea map was sent by radio- 

photo from shore, a few weeks ago, 
to a transatlantic steamer at sea. 

Such service is now broadcast as a regu- 
lar feature of the Photo Radio News , \ ar 

: , , : , . At the Government's 
which is transmitted daily to ships for Weather Bureau the 
experimental purposes by the Radio Cor- map is made. As fast as 
poration of America. Codperation be- the messages are decoded, 

‘ their facts go on the map 
tween this company and Dr. James H. which jis then sent to the 
Kimball, famous authority on ocean _ land station for finishing. 
weather, of the New York office of the 
U. S. Weather Bureau, resulted in this | |, iach eta aiee a e 
latest step in protecting vessels at sea. “® land station sends ies eee be ake to 

The original map is prepared by Dr. _ the radio station in New Jersey, after the 
Kimball from data sent in from ships at weather man’s pencil lines are inked in. 
sea and from American and European 
weather stations 

The codes used in transmitting weather 
information are so simple that just a 
few code words are needed to give all 
essential facts. For instance, ““Exbrook, 
handy, dice, signal, tense, Gemsbok,” 
when decoded at the Weather Bureau 
office, means: “Steamer Exbrook, 7 P.M. 
July 20. Latitude twenty-six degrees, 
twenty-four minutes north. Longitude, 
eighty-seven degrees, six minutes west. 
Barometer 28.94. Temperature, 84. 
Southeast wind, eighteen miles an hour. 
Sky overcast.” 

As such reports reach Dr. Kimball's 
New York office, the information is used 
to make a map of the Atlantic area. As 
soon as it is completed, the map is rushed 
to station W2XAO at New Brunswick, 
N. J., and then transmitted. 






































The transmitting sta- 
tion at New Bruns- 
wick, N. J., puts the 
finished map on the air. 
= Thus radiophoto  en- 

The map is received on bles ship _ captains, 
board ship. Vessels using thousands of milesaway, 
this service have installed See exactly what kind 
picture-receiving equipment f weather lies before 
which records the map in ‘them, and they can 
clear, accurate facsimile, then lay a course that 


| 
} 
| 
| 


Captain and chief officer study the map. is free from storms. 
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$1,000 Cash Prizes | 











YOU MAY WIN ONE OR 
MORE OF THESE PRIZES 


NE THOUSAND dollars in 

cash prizes will be 
awarded each month for the 
four months beginning with 
this month to the winners 
of this remarkable picture 
contest. There will be a 
complete contest each month 
in which the prizes will be 
distributed as follows: 





First Prize..... $500 
Second Prize..... .... 100 
Third Prize a 50 
10 Prizes, $10 each. 100 
50 Prizes, $5 each...... 250 


Total Monthly Prizes $1,000 


ERE IS YOUR chance to win 
a big cash prize in a brand-new 
kind of picture contest that is 


open to everybody, everywhere. 
Beginning with this issue, and continu- 
ing for four months, PopULAR SCIENCE 
MontTHLY will award 63 cash prizes a 
month to readers who are alert and 
observant. These prizes range from $500 
to $5. While you cannot win more than 
one prize a month, there is nothing to 
prevent your winning a prize every 
month, and you have four chances to win 
a prize of $500 and 252 chances to win a 
prize of $5 or more. 











N THIS series of contests we intro- 

duce you to Mr. George Knowitall 
(pronounced “Know-it-all”), whose like- 
ness you will see at the top of this page. 
George is full of nerve and the spirit of 
helpfulness, but he’s a bit shy on brains 
and ordinary common sense. 

In each of the four pictures on the 
next two pages, Knowitall is doing a 
mechanical job in the wrong way. In 
addition, each picture contains exactly 
four errors deliberately put there by 
trick photography. 

Your job is to figure out what Know- 
itall is doing wrong and to find the four 
errors of trick photography; then to tell 
us what is wrong. The prizes will be 
awarded to those contestants who find the 
errors and explain them in the clearest and 
most skillful manner. 


OU don’t have to be an expert at 
anything to enter this contest. You 
don’t have to be a subscriber or a regu- 
lar reader of PopULAR SCIENCE MONTHLY. 
You don’t have to buy the magazine. 
You are permitted to get all the help you 
need from your family, neighbors, and 
friends, and you may submit as many 
entries as you wish. 
Before starting work on the pictures, 
read the rules of the contest on this page. 





They are easy to follow, but they will be 
rigidly enforced. 

George Knowitall is pretty dumb, so 
you should not have much trouble in dis- 
covering what he is doing wrong. As for 


Good old George, who has 
a genius for doing the wrong 
thing, is to entertain and 
amuse you with his strange 
mistakes in each of the 
four monthly contests of 
which this is the first. 


the errors in trick photography, finding 
them is merely a matter of carefully 
examining every detail in the pictures. 
The contest pictures appear on the two 
following pages. 





Rules of the Contest—Read Carefully 





1. Each month for four months, begin- 
ning with this month, PoPULAR SCIENCE 
MonTHLY will print four photographs 
depicting the adventures of George Know- 
itall. In each picture, Knowitall will be 
doing some mechanical job in the wrong 
way. There will be, in addition, four 
errors in each picture put there by trick 
photography. You are to tell us what 
Knowitall is doing wrong and what the 
photographic errors are in each picture. 


2. Prizes will be awarded to those per- 
sons who point out these errors most 
accurately and clearly and in the most 
skillful manner. In case of ties, the full 
amount of the prize will be awarded to 
each tying contestant. 


3. Answers to each monthly contest 
must be mailed r delivered to the offices 
of PopuLAR SCIENCE MONTHLY not later 
than the thirtieth of the month following 
the date of publication of the magazine 
in which the pictures appear. Thus, to 
assure consideration in this month’s con- 
test,answers to the pictures in this month’s 
issue, published September 2, must be 
mailed or delivered not later than Octo- 
ber 30. No entry bearing a postmarked 
date later than the closing date for entry 
will be considered. 


4. Answers may be submitted on any 
kind of paper, but they must be type- 
written or written in ink, and on one side 
of the paper only. Each error must be 


listed separately and numbered. No 
changes or corrections will be allowed in 
any entry after submission, but any con- 
testant may submit as many separate 
entries as he desires. 


5. All entries should be addressed to the 
Picture Contest Editor, PopuLAR SCIENCE 
MonrTHLY, 381 Fourth Avenue, New York 
City. Name and address of the entrant 
must be written plainly on each page of 
the entry. Entries with insufficient post- 
age will not be accepted. The publishers 
cannot be responsible for delay, loss, or 
non-delivery of entries. No contribution 
entered in this contest will be acknowl- 
edged and none will be returned. No let- 
ters of inquiry regarding points covered 
in the rules can be answered. 


6. There is no entry fee. You need not 
buy PoPpULAR SCIENCE MONTHLY to com- 
pete. You can borrow a copy from a 
friend or you can examine one at any 
office of PopuLar SGrENCE MONTHLY or 
at the public libraries free of charge. 
Each contest is open to everybody, except 
employees of PoPULAR SCIENCE MONTHLY 
and the PopuLar SciENCE INSTITUTE and 
their families. 

The officials of the PopuLtar SCIENCE 
INSTITUTE 
decision will be final. The judges will 
work as expeditiously as possible in arriv- 
ing at their decision, and the names of the 
winners will be announced in an early issue 
of the magazine. 


will act as judges and their . 
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Find the Five 















* o 
Mistakes in 
In each photo George is doing 
something wrong. Also in each 
photo there are four errors delib- 
erately put there by trick photog- 
raphy. Find what George is doing 
wrong and the four errors made 
by our trick camera. Send us your 
answers and you may win one of 
the many cash prizes. Read the 
rules and list of prizes on the pre- 
ceding page. 
Friendly George volunteers to 
fix a puncture on his friend's car. 
He takes the flat off and imme- 
diately attacks it with a tire iron 
while his friend bewails the lack of 
a spare tire. Is he right or wrong? ‘ 
Ee 
‘ | : 
é ' 
Fe i 
a 
i : 
i 
a If someone asked George 
: Knowitall to make a radio 
e play the music faster or 
slower, he would ‘tackle 
the job. So when he 
finds his neighbor’s syn- 
chronous electric clock 
is several minutes slower 
than his watch, he offers 
to make it go faster. ) 
He is sure the “‘fast-slow”’ R 
lever is somewhere inside 
and that all he has to do 
is take the face of the 
clock off to get at it. 
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Kind Brother George of- 
fers to show his beautiful 
cousins from the city how to 
plant flower seeds. He grabs 
a real trenching tool and 
quickly gets to work, and 
here we see him depositing the 
seeds. The credulous ladies, 
who have rented the place 
only for the summer, expect 
the plants to grow and blos- 
som in a few weeks. But as 
fall comes on, it seems likely, 
with George’s aid, that they 
will be waiting in vain for the 
appearance of their flowers. 
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Vixing a leaky garden hose 
just seems a trifling matter 
to helpful George. No tire 
tape is at hand but that 
doesn’t give him a moment's 
concern. He tackles the job 
by his own original methods, 
while his hosts, who also 
are quite helpless in mechan- 
ical matters, try to help 
him and among the three of 
them do they seem to- be 
getting the job pretty well 
snarled up? Can you _ see 
what’s wrong and give them 
some nice friendly advice? 

















26 POPULAR SCIENCE MONTHLY 


OcTOBER, 1930 


Radio Now Walks, Rides, Flies 


Announcers with Portable Equipment 
Work Miracles to Broadcast the News 


By MICHEL MOK 


JAUNTY young man carrying what’ and other events occurring 
looked like an up-ended suitcase _ in fixed localities have been 
on his back and a microphone — reported by announcers on 
attached to shoulder holsters in’ the spot. Generally their 

front of his chest boarded the Thelma, voices are carried by tele- 
the committee motor yacht, just before phone wires to the studio 
the start of the latest Yale-Harvard boat and thence to the broadcast- 
races on the Thames River at New Lon- ing station, where they are 
don, Conn. One of the commit- 











teemen demanded to know his 
business on the boat. 

“I am Ted Husing, sports 
announcer of the Columbia 
Broadcasting System,” the 
young man told him, “and I am 
going to broadcast this regatta.” 

“What with?” asked the 
committeeman. 

Husing pointed to the “suit- 
case” on his back, which was a 
thirty-five-pound portable 
short-wave transmitter. The 
other burst out laughing. 

“Go on,” he said. “You can't 
broadcast with that little thing. 
You need a factory for that!” 
And he called a couple of other 
members to share the fun. 

“All right,” one of them told 
Husing. “We'll put you to a 
little test. Find out how the 
water is at the bridge.” 

But let Ted finish the story. 

“The bridge, which was the 
finish of the race, was four miles 








































N. B. C.’s rolling broadcasting station, which fol- 
lows the news and gives first-hand reports for 
the enormous radio audience of the entire nation. 


put on the air for the stay-at-homes. 

But nowadays there are broadcasting 
stations that literally walk, ride, fly, and 
even jump thousands of feet from planes 
to flash the news of the day as it happens 
in inaccessible places which cannot be 
“wired.” across the country and around 
the world. 


HE average radio owner probably 

heard Ted Husing describe the recent 
National Open Golf Tournament at Min- 
neapolis, Minn., as he followed the play- 
ers around the course. He may have heard 
him report the University of Pennsylvania 
Relay Carnival from various parts of the 
track. He may have enjoyed the vivid 





away,” he told me the other day 
at Columbia headquarters in 
New York City. “We had two 
short-wave receivers along the 
shore line, one at the start and 
one at the finish, and a third aboard the 
U.S.S. Camden at the New London sub- 
marine base. Herbert Glover, our director 
of special events, was at the bridge. 

“Talking into my portable mike, I said: 
‘Hello there, Herbert! How’s the water 
at the finish—rough or smooth? If it’s 
rough, give me one semaphore signal; if 
smooth, two.’ Glover phoned the engineer 
in charge of the receiver at the start that 
it was smooth, and a minute later our man 
there gave us two flag semaphores. The 
committee fainted.” 








ANY radio fans would not have shared 

4" the astonishment of these committee- 
men. They are acquainted with the latest 
wonders of short-wave transmission. But 
it is safe to say that the average listener 
wou.d have been almost equally surprised. 
Remote control jobs, as all radio activi- 
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ties away from the studio are called, are 


not new. For several years prize fights, Center photo shows the three men who helped broadcast news of the Hunter brothers’ endurance flight. 
horse races, baseball and football games, Below, Floyd Gibbons, with N. B.C. officials carrying antenna, as Zep started its world flight. 
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account of the Poughkeepsie Regatta 
given not long ago from a moving train by 
Graham McNamee, crack announcer of 
the National Broadcasting Company. 

He may have listened in amazement to 
Floyd Gibbons as he described, in rapid- 
fire fashion, the start of the Graf Zeppe- 
lin on her round-the-world trip in August, 
1929, while walking around the Naval Air 
Statior at Lakehurst, N. J. More recently, 
he may have been thrilled by Dick Powell, 
of the Edgewater Beach Flying Club of 
Chicago, who told what the Hunter broth- 
ers’ endurance plane and its pilots looked 
like as he dropped past them in a para- 
chute shortly before they came down at 
the Sky Harbor airport on July 4. 


UT he does not know how it is done. 

And even the radio fan with a general 
knowledge of the mechanics in back of 
those feats is unaware of the many diffi- 
culties involved in their performance and 
the ingenuity required of the engineers 
who solve the problems. 

Frankly, I was one of the army of unin- 
formed listeners. But I am no longer one 
of them. Officials of the National Broad- 
casting Company 
and of the Co- 
lumbia Broad- 
casting System 
recently told me 
how these clever 
tricks are turned and 
of the thousand-and- 
one obstacles that 
must be overcome 
in the process. 

It should be un- 
derstood that there 





































led Husing, wearing 
his portable broad- 
casting outfit, is tell- 
ing the radio fans 
how Bobby Jones 
stroked the ball at 
the recent Open Golf 
Tournament at Min- 
neapolis. Thus equip- 
ped, Husing followed 
the play from the first 
tee to the last green. 
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are two kinds of portable short- 
wave transmitting equipment. One 
type, used in airplanes, on boats, 
trains, and the like, is contained 
in four boxes, weigh- 
ing a total of 300 
pounds. The other is 
the miniature trans- 
mitter designed to be 
carried by a man. 
That used by the 
National Broadcast- 
ing Company weighs 
twenty-four pounds, 
looks like a portable 
typewriter encased in 
a canvas knapsack, 
and is strapped to the 
chest. Columbia uses 
a device weighing 
thirty-five pounds, 
which looks like a 
suitcase and jis carried 
on the back. 

For ordinary re- 
mote-control pick-up 
jobs, such as_ prize 
fights and_ baseball 
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games, the broadcast- On the N. B. C.’s Fifth Avenue, New York, building, where 


ing companies use a 


the short-wave set sent messages from roof to flying plane. 
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set of equipment contained in 
two boxes weighing seventy- 
five pounds each. It consists 
of batteries and amplifiers that 
amplify the microphone input 
to a point where it can be car- 
ried on a wire. This outfit is 
really a miniature studio, but 
not a broadcasting station. It 
resembles the portable sound 
recording equip- 
ment used by the 
newsreel compa- 
nies (P.S.M., Aug. 
"30, p.116), with 
the exception, of 
course, that the 
electrical impulses 
transmitting t he 
sound are fed into 
wire lines instead 
of into machinery that records the 
sound on film. 

Now, in broadcasting from some 
inaccessible spot or from a plane 


Ted Husing, seated center, is on the job giving a word picture of the Pennsylvania 
Relay Carnival. His short-wave report was picked up and then rebroadcast on long waves. 


or a train, the same equipment plus two 
more boxes, also weighing seventy-five 
pounds each, containing short-wave trans- 
mitters and the necessary batteries, is 
used. In other words, what then is carried 
is miniature studio equipment and a min- 
iature broadcasting station. 


GAIN, the comparison with the sound 
reel portable holds good, except that 
now the sound impulses are fed into a 
short-wave transmitter instead of into a 
wire line. These transmitters range jn 
power from seven and one half to fifty 
watts. An ordinary electric light bulb is 
rated at forty watts. 

As for the knapsack and suitcase types, 
National Broadcasting Company’s twenty- 
four pound unit consists of midget speech- 
amplifying equipment and oscillating unit 
Its power is only 500 milliwatts (one half 
watt), one eightieth that of an electric 
light bulb. The canvas bag in which it 1s 
inclosed is padded in back and on top to 
prevent injury (Continued ou page 141) 
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isaac Conqueror 


motor was thundering at full throttle as 
we walked over to the starting line at 
Mitchel Field, Long Island. Mechanics 
were warming up a new Curtiss “Falcon,” 
with chrome yellow wings and deep-chested 
fuselage. William Crosswell, Curtiss test 
pilot, was to find out what the new ship 
would do and I was to go along as observer. 

While we buckled on our parachutes, 
the bellow of the big engine subsided. The 
steel propeller idled lazily in the sunshine. 
The ship was warmed up, ready for the 
gun. Crosswell slipped a 
loop of green cord, holding 
a stop watch, over my neck. 
He is 25, steady-nerved, a 
member of the Caterpillar 
Club, having saved his life 
by a parachute leap from a 
disabled bomber. 

Trained at the Army air 
school at Kelly Field, Texas, 
he has been test pilot and a 
member of the engineering 
staff of the Curtiss organ- 
ization for the last two 
vears. He has tested more 
than two dozen different 
types of planes, ranging 
from the giant 1,200-horse- 
power “Condor” to the 
“Hell Diver,” a winged bul- 
let which he rode in a sheer 
10,000-foot power dive last 
April in demonstrating it 
before Navy officials at 
Washington, D. C. 

“The first test we make,” 
he explained, “is over the 
two-and-one quarter-mile 
speed course to get the ship’s 
top speed. We fly low beside 
a straight stretch of high 
tension wires. Keep your 
eye on the leading edge of 
that lower wing. When the 
first pylon passes it, snap 


Flying withxe 
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Crosswell, left, putting the stop-watch cord around the 
neck of the author, right, who served as speed observer 
on the first test flight of the new Curtiss “Falcon.” At 
right, unusual photograph of Navy machine being tested 
by putting it through the spectacular split-S_ turn. 
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The “Hell Diver” in which 
Crosswell dove 10,000 
ieet in thirty seconds. 


on the stop watch. When the last pylon 
flashes past the same place on the wing, 
snap it off. Ready?” 

We had climbed into the machine. Cross- 
well settled into the forward cockpit. I 
buckled the safety belt to hold me in the 
rear compartment. Mechanics removed 
the chocks from in front of the wheels. 
Smoke shot from the exhausts as we taxied 
to the far end of the field. 
swung about and faced 
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est Pilot 


Thrilling stunts on un- 
tried wings are all part of 
day’s work to man whuse 
job it is to put a new 
plane through its paces. 
To give you a clear picture 
of this sensational branch 
of aviation, the author of 
this article rode in a ma- 
chine on its first flight. 


KDWIN W. TEALE 


the wind. Crosswell ducked his head from 
side to side looking for other ships in the 
air. Then, with an earth-shaking bellow, 
we charged down the field with the throttle 
wide open. A gale tore past the cockpit. 
Halfway to the hangars, the wheels left 
the ground and we passed over the build- 
ings 200 feet in the air. 

We made a climbing turn to 1,000 feet. 
Then in a fast, wide circle we swung to 
the east. The nose dropped and the speed 
noticeably increased. We were approach- 
ing the high tension line. Now 
we were 300, now 200, now 
barely seventy-five feet above 
the ground. A golf course, with 
players looking up, streaked 
under our wings. Usually, the 
throttle is opened wide a full 
f mile before the speed course is 
reached in order to gain maxi- 
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mum velocity for the stat 
Crosswell raised his left hana 
from the throttle and pointed 
to a steel pylon, holding up high 
tension wires, just beyond a 
black crossroad ahead. It was 
the start of the speed course. 
I glued my eyes on the front 
edge of the lower wing. A blur 
of green fields. A flash of whit- 
ish-gray latticework and I 
snapped the stop watch. We 
had passed the first pylon. The 
race against time was on. 


] Y FOCUSING my gaze 
ahead, I could see, with 
surprising clearness, objects on 
the ground that swirled beneath 
us—a green, horse-drawn 
sprayer being driven between 
the rows of a potato patch; a 
gravel pit; a dumping ground 
where a dozen rusted auto bod- 
ies lay piled together; a greenhouse that 
flashed in the sun and disappeared. The 
pylons streamed past like a picket fence. 
Crosswell half turned and pointed ahead. 
The black ribbon of concrete that repre- 
sented the Vanderbilt Auto Speedway run- 





The huge Curtiss 
“Condor,” when first 
tested by Crosswell, 











ning parallel to the pylons swerved 
to the left. At the point of its turn 
was the last pylon of the speed 
course. I concentrated on the wing 
again and snapped the watch as the 
steel post flashed by. As I started to 
look at the watch to see what time 
we had made, I was thrown hard 
against the seat. The ship had 
zoomed into a high climbing turn. 


S WE circled for the return run, 

I looked at the watch. We had 

covered the two and one quarter 

miles in exactly 48.7 seconds. We 

had been hurtling through the air 

at the rate of 164 miles an hour, 
and .0455 miles a second! 

Speed trials are held at low alti- 
tudes in order to obtain the maxi- 
mum power of the engine. The 
higher a plane ascends, the less 
power is developed by its engine 
because of the decreasing density 
of the air. Four runs, two each way, 

















Hanging by its propeller. With engine on full, the plane 
is pointed up by the test pilot in order to find stalling speed. 








Rushing down in a tail spin. The 
ernment insists planes meet this 


are made and an average 
taken to determine the top 
speed of a new ship. When 
we landed, our records 
showed that our average 
speed for the four runs had 
been 164 miles an hour. 
The second test was to 
find out the climbing abil- 
ity of the plane. It started 
with a complicated ‘‘saw- 
tooth” climb. We took off 
and with the nose at a steep 
angle climbed steadily until 
the altimeter hand touched 
1,000. The ascent had taken 
us 44 seconds. All the way 
up, the air speed had been 
kept at 85 miles an hour. 
We swooped down = and 
started again. This time 
Crosswell kept the air speed 
at 90. Our time was 41 sec- 


carried 3,000 pounds 
of shot as_ ballast. 


onds. Then we tried it again, this time at 
95 miles an hour. The air speed indicates 
the steepness of the climb. 

The slighter the angle of ascent, the 
greater the speed, just as an automobile 
goes up a slight grade at high speed while 

it slows down as soon as it begins 
climbing a steep hill. In climb tests, 
the engine is always kept running 
at full throttle. The results of the 
three tests showed that the best 
climbing angle corresponded to the 
air speed of 91 miles. 


AIFTER we found the mest effec- 

tive angle of the climb for the 

first 1,000 feet, we began at 1,000 

and climbed to 2.000 in the same 

way until we discovered the best 

angle as indicated by the air speed 

indicator for that altitude. In test- 

ing a new type of plane, the pilot 

continues this “saw-tooth” climb 

Gov- until he obtains the data that indi- 

test. cate the best climbing speed all the 

way up to the “ceiling.” Then he 

starts at zero and climbs, using the best 

speeds during each step, until he gets to 

a height where the plane will ascend only 

100 feet a minute. This is the “service 

ceiling’ above which it does not pay a 

commercial operator to fly the plane. 

After reaching the “‘service ceiling,” he 

keeps right on until the ship refuses to 

climb another foot. This is the craft's 
“absolute ceiling.” 

The complete test ‘of a ship's climbing 
ability often consumes as much as a week. 
When a radically new type is tested, the 
work may cover three or four months. 
Crosswell and I rede the Falcon on only 
part of the tests demanded of a new 
design before it is put into production. 

In a long steady climb, the Falcon rose ° 
to 10,000 feet. Its absolute ceiling is about 
21,000. Crosswell pointed to the air speed 
meter. The hand had been edging slowly 
back, showing a smaller air speed as we 
rose. This (Continued on page 136) 
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Drawn especially for Poputar Science Monrtuty by B. G. Seielstad 


HEN the yachting classic of the world, the thirty- 

mile triangular race for the America’s Cup, starts 

off Newport, R. I., September 13, many innovations 
will mark the design of the American entry. Mechanical 
devices, such as winches to handle the sheets, will make 
adjustment of the sails easy, and new fittings will cut down 
the weight and add to the strength of the boat. 

In the new “Bermuda rigging,” which will be used for the 
first time in such a race, the main sail will reach to the tip 
of the mast, 152 feet six inches, above the polished bronze 
hull with its 168,000-pound keel of lead. 

The overall length of the yacht is 120 feet. The length of 
the hull at the water line is eighty feet. In its main dimen- 
sions, the defender is approximately the same size as Sir 
Thomas Lipton’s challenger, the Shamrock V, which sailed 
across the Atlantic to take part in the contest. 
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OLD IRONSIDES, REFITTED, IS GOOD AS NEW 


Towep by modern tugs, the U. S. 
S. Constitution went down the 
waters of Boston Harbor the other 
day. As soon as rigging and 
sails are installed the old ship 
will sail the seas as she 
did 132 years ago. The 
vessel, once used as a 
training ship, was put 
to bed in 1897 at the 
Boston Navy Yard 
where she lay rotting. 

When news of her 
condition was spread, 
Americans contributed 
cash to help save her. 
Congress appropriated 
$300,000 for the work. 
Lieut. John A. Lord, 


builder of such super- 
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Above: The Conslitution, Old Ser ggg being 
refitted at the Boston Navy Yard. At /eft: 
Model of the famous ship made from plans 
published by PoruLar SclIENCE MONTHLY. 


dreadnaughts as the New York and Ari- 
zona, was commissioned to refit the fa- 
mous old fighting ship. 

To insure historical accuracy, some of 
the lumber used was live oak brought from 
the Pensacola Navy Yard, where it had 
been submerged since 1878. Rope used 
on the refitted Constitution, of a type no 


longer used, had to be made specially 


at the Boston Navy Yard’s rope works. 


THIS PHONOGRAPH ALSO SHOWS PICTURES 


PHONOGRAPH and projector are com- 


bined in a unique portable instrument that 
provides illustrated musical shows for chil- 
dren. While a record is playing, a strip 
of film automatically moves before a lens 
and the enlarged pictures are thrown, one 
at a time, at intervals of nine seconds, on 
a screen or wall. 

Film that will not burn is used, and an 
electric bulb provides the light for the 
projector. The mechanism that feeds the 
hlm is operated by the phonograph’s 
spring motor. The light is the only part 
using electric current, which is obtained 
from any wall socket. 

Standard ten-inch records may be played 
by the phonograph part of the device, 
which is run and hand-wound in the usual 
way. Special phonograph records are 
obtainable with strips of film to illustrate 
them, including familiar nursery rhymes. 
The device may also be used as an ordinary 
portable phonograph, without taking 
advantage of the picture attachment. The 
instrument is housed in a case with room 
for ten of the special records and twenty 
strips of film. It weighs fifteen pounds. 
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TRANSPARENT SLIPPER 
USED TO FIT SHOES 


Wuere the shoe pinches can be pointed 
out instantly by shoe store clerks using a 
transparent slipper recently invented for 
fittings. This slipper is made of a syn- 
thetic transparent material. 

Shoe stores that use the slipper keep 
a cabinet of transparent models of the 
standard sizes. These are tried on by the 
buyer until a correct size is found. Selec- 
tion of shoes can then be made with assur- 
ance that the fit wiil be right. 





Slippers made of transparent material are 
used by clerks to give a perfectly fitting shoe. 

















All the family can enjoy this combination phonograph and still picture projector, which 


uses film that will not burn. 


An electric bulb, plugged to wall socket, furnishes light. 
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MECHANICAL FISH CUTS MINES LOOSE 


PuBLIC demonstration was 
recently made by the British 
navy of a mechanical fish for 
cutting loose enemy mines. 


This device, known as the 
“paravane,’ was one of the 
mystery inventions devel- 


oped from World War trials 
and kept secret until now. 

The paravane, at the end 
of a cable, is dragged through 
a mine field, its sharp pro- 
jecting “fins” cutting the 
nets or cables to which mines 
are attached. The mine, thus 
released, comes to the sur- 
face where it can be destroyed 
by rifle fire. 

Shaped much like a tor- 
pedo, the paravane, as it 
slides through the water, 
looks exactly like a big fish. 
Its great advantage is the 
swift destruction of deadly mines with 
minimum of danger to the destroyers. 





STREET SIGNS LIGHTED 
BOTH DAY AND NIGHT 


THE SUN by day and electric lights at 
night illuminate a new street sign recently 
tried out in Los Angeles, Calif. Passing 
motorists can easily identify 
a street corner at any hour 
without straining their eyes, 
as the lettering stands out 
brilliantly against the back- 
ground. 

Letters of the sign are 
transparent lines in a pane 
of black glass. Behind the 
glass a mirror directs day- 
light from the sky through 
the pane, and at night they 
do the same with light from 
a street lamp directly above. 
The sign was recently 
patented by H. K. Palmer, 
Los Angeles inventor. One 
of its most favorable feat- 
ures is the fact that it is 
illuminated without cost, the 






Sliding through the 
water, this mechanical 
fish cuts mines loose so 
they can be destroyed. 





sun, and lights already installed, do the 
trick. Their installation has won the ap- 
proval of western motorists. 


BIG ROCKET MAY 
RISE 13 MILES 


WHEN an eight-foot rocket that 
Prof. Herman Oberth, German 
experimenter, has built soars aloft 
soon from Horst, on the Baltic 
seacoast, it may rise to a greater 
height than any projectile or 
vehicle ever designed by man. It 
will carry fuel enough for an 
hour’s flight. Professor Oberth 


Two of the hollow concrete piles, and, at right, one of 
the big fellows being swung aloft by derrick so that a 
huge steam hammer can drive it into foundation. 
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estimates that it will reach an altitude of 
70,000 feet, about thirteen miles, and may 
obtain valuable scientific data. 

Whether it does or not should be easy 
to tell, for the rocket will carry a brilliant 
red tail light so that it can be observed 
during flight. As soon as it whizzes aloft 
from the launching platform, which is a 
tower resembling an oil well derrick, 
telescopes will be trained upon it to follow 
its course. 

The new rocket, built of white metal, 
marks the resumption of Professor 
Oberth’s attempts to build rocket vehicles 
that might be capable of a transatlantic 
flight with mail and human passengers— 
or even of a jaunt into outer space. It 
will be the first rocket, if successful, to 
use the powerful liquid oxygen and fuel 
mixture with which two Germans recently 
drove an automobile, a daring experiment 
in which one of them was killed by an 
explosion (P. S. M., Aug. °30, p. 25). 


HOLLOW CONCRETE PILES 
RESIST STEAM HAMMER 


HoLiow concrete piles received one of 
their first try-outs recently in the con- 
struction work on a new Buffalo, N. Y., 
newspaper building. 

These piles, called “hollow-spun,” are 
made by a new whirling process. A metal 
mold, holding six half-inch steel reénforc- 
ing bars, is filled with wet cement and set 
spinning. The cement flies against the 
inner wall of the mold, leaving a hollow 
center. 

In building the Buffalo structure the 
piles were driven by the usual steam pile 
driver into a surface of sand, hardpan, 
and shale. The piles were declared to be 
uninjured by the terrific battering they 
thus received. 
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THIS POWERED CRADLE 
ROCKS BABY TO SLEEP 


AN ELEcTRIC cradle that swings 
baby from side to side has just been 
invented. This new method of 
rocking the cradle was originated by 
V. D. Standley, of San Diego, Cali- 
fornia. 

In the new device, the customary 
cradle is swung from two uprights, 
standing on a base mounted on roll- 
ers. Turning a switch starts the 
cradle rocking by means of a lever 
which pulls downward alternately 
at either side. Drawers in the base 
afford plenty of room for storing 
toys and other playthings. 





ELECTRIC CUTTING 
TOOL IS PORTABLE 


For CUTTING wallboard and wood 
of less than an inch thickness, a new port- 
able electric cutting tool has been 
invented. Bevel or slant edges may be cut 
with a special attachment for the machine. 

An aluminum body makes the tool light 
and easy to handle. Hand plungers deter- 
mine the depth of the cut and move the 
machine along the desired design. A 
number of special tools to be used for 
cutting a wide variety of materials are 
available. The cutters are driven by gears. 








This portable tool is electrically powered. 
Aluminum body makes it easy to handle. 
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ALL-ELECTRIC TYPEWRITER NOW HERE 


On A NEw all-electric typewriter every 
operation is carried out directly from the 
keyboard. On the new machine, carriage 
return, shifting for capital letter, back 
spacing, and indentation are carried out 
by power from the keyboard itself. 

An automatic form letter writer can be 
incorporated with the typewriter. By 
means of a perforated paper roll, an 
unlimited number of duplicates of a mes- 
sage may be typed. One operator can keep 
four or five machines going, merely typ- 
ing the salutation. 

Estimating a normal day’s work at 
75,000 impressions, the typist moves in a 
day 20,000 pounds to a height of one foot. 
In the new automatic machine electricity 
takes care of more than ninety-nine per- 
cent of the actual mechanical work. 





NEW PIANO PLAYER CAN 
BE CARRIED IN CASE 


OperATED by hand power, a portable 
piano player has been perfected by W. R. 
Wearham, an English inventor. It folds 
for carrying, and is said to weigh less than 
many portable radio sets. 

The player, which can be used on any 
ordinary piano, is worked by the hands, 
which pull two levers up and down. 
Pneumatic action created by this pumping 
operates directly on the keyboard. Piano 
rolls of the usual size can be used with the 
instrument, which has an eighty-five-note 
range and can be played by anyone. 





CHINESE RIVER MOVES ITS 
BED NINETY MILES 


TWENTY-FIVE years ago Sven Hedin, 
famous Swedish explorer, predicted that 
the lonely Tarim River, in the interior of 
China, would leave its bed in the sands of 
Karakoschun and move ninety miles away 
to Kuruk-daria. His daring prophecy has 
come true, for the river, choked with sand 
and earth, has made the journey. 
































A new all-electric type- 
writer does 99 percent of 
the work. All operations 
controlled at the keyboard. 


RAIN 
CLOSES 
THIS 
WINDOW 


WHEN the first 
patter of rain 
descends, windows 
are slid automati- 
cally shut by a new 
electric device. 
The moisture of 
the rain causes an 
electric contact to 
starts the motor. Thus it 
serves as a watchdog over an open 
window, saving upholstery and furniture 
from possible ruin. The device, contain- 
ing a motor run from the light socket, is 
easily attached to any window sill. 


close that 


RADIUM IN LAKES MAKES 
ONTARIO’S FISH BIG 


WATER CHARGED with radium may 
account for the big fish of the lake country 
near Paudash. in the Canadian province 
of Ontario. So investigators have con- 
cluded, after visiting fishermen reported 
extraordinary numbers of five-pound and 
larger bass. While the fishermen were 
delighted, they were puzzled by the size 
of the abnormally developed fish. 

Tests of the lake waters of the vicinity, 
made at McGill University in Montreal, 
show the water as strongly charged with 
radioactive material as are many of the 
famous spas of Europe. Radium, like 
X-rays, has been shown in laboratory 
tests to produce freak individuals in breed- 
ing animals and plants, and it therefore 
may be the cause of the remarkable run 
of large fish. 
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GREAT RACE HORSE GETS $50,000 HOME 
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Six-room bungalow 


built by Mr. and Mrs. 
John D. Hertz for 
their -famous_ racer 


A sIx-Room “bungalow” was built 
recently for a horse. The occupant 
of the residence, which, with its 
luxurious fittings, cost $50,000, is 
Reigh Count, the 1928 winner of 
the Kentucky Derby. 

The great thoroughbred has been retired 
from the track to a life of luxury by his 
owners, Mr. and Mrs. John D. Hertz, of 
Chicago, for whom he earned $168.870 in 
racing stakes. Reigh Count’s stall is a 
room on a “mezzanine” level between the 
first and second stories and is reached by 
an inclined walk. It is lighted with special 
window-glass, which permits the healthful 
ultra-violet rays in the sunlight to enter. 
Brass trimmings are used throughout the 
building, while Reigh Count’s stall is fin- 
ished tastefully with oak wood and tile. 








MACHINE PARTS’ SIZE 
RECORDED INSTANTLY 


WHEN the thumb clamps of a new 
“adjustable template” are loosened and it 
is pressed against a gear wheel, or other 
odd-shaped piece of machinery, hundreds 
of thin brass leaves move to take the 
piece’s outline. Thus an instant record 
may be made of the dimensions of a shop 
part. Turning the thumbscrews back 
again locks the leaves, and the template 
is then carried te drafting or file room. 
There a permanent record is made. The 
device also checks machine parts for wear 
and shows whether it has reached a 
dangerous limit. 






The mighty Reigh Count, his racing days over, 
looks out from the stail in his luxurious home. 





ELECTRIC EYE OPENS 
AUTOMATIC DOOR 


HOTEL WAITERS and waitresses, balanc- 
ing trays of dishes, need not pause to open 
a new type of door, developed recently by 
the General Electric Company, Schenec- 
tady, N. Y. As if by magic, it opens of its 
own accord, stays open long enough to per- 
mit them to pass through, and then silently 
closes again. 

The secret of the door’s 
remarkable behavior is an 
inconspicuous ray of light 
crossing the path of approach, 
which is trained upon a photo- 
electric cell or “electric eye.” 

This is a device for translating 
rays of light into an electric 
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current. When the light ray is interrupted 
as by a passing person, the current fluctu- 
ates. Amplified by three large vacuum 
tubes, it sets in motion a small motor 
which operates a hydraulic door-opener. 
After the person has passed through and 
a pre-determined time has elapsed, the 
door closes again of its own accord. 





TALKIES TO REVIEW 61 
CENTURIES OF FIGURING 


TALKING movies at the Chicago World's 
Fair in 1933 will exhibit both new and o!d 
wrinkles in mathematics such as Einstein's 
theory of relativity, differential and inte- 
gral calculus, the ever-elusive problem of 
“squaring the circle,” and the hypothetical 
“fourth dimension.” They are the latest 
aid in reviewing what people have learned 
about figuring during the sixty-one cen- 
turies cr so that they have been at it. 

Only recently have mathematicians real- 
ized what ancient Egyptians and Baby- 
lonians knew about numbers. The Greeks, 
from 600 B.C. on, are generally considered 
the first mathematicians. But the earliest 
dated event in history, the establishment 
m 4.241 B. C. of the twelve-month, thirty 
day Egyptian calendar with its five addi- 
tional feast days, implied some use of 
mathematics, according to Prof. R. C. 
Archibald, Brown University expert in this 
field. As early as 3,500 B.C., the Egyptians 
wrote numbers in units, tens, hundreds and 
so on as we do, although pictures of objects 
were used for numerals. The number 
1,234, for example, would be written in 
pictures as a god, followed by two tadpoles, 
three bent fingers, and four lotus flowers. 

One practical application of the Egyp- 
tians’ skill at figuring was the building of 
the Great Pyramid, with its precisely- 
measured base and almost perfect square 
set north and south with remarkable accur- 
acy. A less familiar, but even more extra- 
ordinary surveying feat of engineers of the 
same period was marking the “‘nilometers”’ 
along 700 miles of the crooked river Nile. 











Above, photo shows the automatic door magi- 
cally opening at the approach of the waitress. 
At left, diagram illustrates position of light 
beam and photo-electric cell that starts motor. 
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RAZOR HANDLE HOLDS 
PENCIL TO CURE CUTS 


SHOULD the user of this new razor cut 
himself while shaving, a remedy is near at 
hand. The hollow handle contains a styp- 
tic pencil, which is withdrawn at once and 
applied to the cut. It sterilizes the wound 
and stops the flow of blood. The pencil 
is replaceable with a new one when it is 
nearly used up. 





ALUMINUM GAS PIPE WILL 
BEND TO AVOID ANGLES 


FLEXIBLE gas pipe, made of aluminum, 
is now on the market for connecting gas 
stoves and heaters to the main pipe line. 
Used for permanent installations, it elim- 
inates the need for the angle fittings 
necessarily employed when rigid pipe is 
installed. The new thin-walled tubing 
may be bent to any desired shape and is 
capable of withstanding high pressures. 
This flexibility, it is claimed, gives it ease 
of installation and repair. 
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NEW LIFEBOAT IS DRIVEN BY LEVERS 
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Q*. 


Wearing life preservers, this lifeboat crew mans a craft that has no oars, but is driven 
with levers that work a propeller. Thus there is room for more passengers in the boat. 


More space for passengers in a life- 
boat was the need that inspired the inven- 
tion of a novel craft propelled by levers 
instead of oars. When the crew pulls on 
the swinging levers, its muscular effort 
drives a propeller at the stern of the boat. 
Because the wide sweep of oars is elimin- 
ated, passengers can face each other on 


double seats. The new lifeboat was dem- 
onstrated recently in England. 

The work of operating the lever is said 
to be less exhausting than swinging an oar 
and the speed at which the new type of 
craft is driven is practically the same as 
that of the oared boat in spite of the 
greater load which it will carry. 





CAN WATCH WATER TURN TO HOT ICE 


GLASS WINDOWS 
“INSIDE TUBE 





Hydraulic pressure forces the piston into the chamber 


and the observer at eyepiece sees water change to hot ice. 


THROUGH A ROUND glass window smaller 
than a man’s thumbnail, Prof. Thomas C. 
Poulter, head of the physics department 
of Iowa Wesleyan University, peers at 
things that no man before him has seen. 
He watches a piston squeeze a confined 
sample of water, oil, or radium with the 
almost inconceivable pressure of 450,000 
pounds to the square inch. 

This is close to the record pressure, 
600,000 pounds per square inch, with 
which Prof. Percy W. Bridgman of Har- 


vard University, turned 
water into ice hot enough 
to boil an egg. It surpasses 
the capacity of the machine 
with which Jean _ Basset, 
French engineer, turned 
“incompressible” liquid 
petroleum into paste. 
Neither of these experimen- 
ters, however, could watch 
what was happening inside 
his machine. 

A desire to see these mar- 
vels with his own eyes led 
Prof. Poulter to build his 
windowed apparatus. This 
device is a hollow block of 
tough steel. Two tiny win- 
dows of glass, seven six- 
teenths of an inch in diam- 
eter and five sixteenths of 
an inch thick, wall off mate- 
rial under test from an 
observation tube. Resting loosely on oil- 
smeared steel rims, they withstand fifteen 
tons force when a hydraulic press drives 
in a rubber-tipped piston. Should one 
break, a “safety window” stops flying 
splinters. A telescope or other instru- 
ment safeguards the observer. 

“While at present we feel that we have 
a relatively safe arrangement,” Prof. 
Poulter told PopULAR ScIENCE MONTHLY, 
“we have had some rather exciting 
moments.” Once a_ pressure cylinder, 


under 200,000 pounds to the square inch, 
exploded. A loud report, and two pieces 
whizzed across the laboratory, barely miss- 
ing Prof. Poulter and_ his assistant. 
Another time, oil shot from a leak with 
sufficient force to inflict upon him a pain- 
ful bruise. 

With his new machine Prof. Poulter 
discovered that “Ice VI,” a rare “hot” 
form of ice which exists only at extraor- 
dinary pressures, will twist a polarized, 
or flattened, beam of light much as rock 
crystal does. This and other optical 
experiments made possible by the windows 
are revealing new secrets of the structure 
of matter. In another test, Prof. Poulter 
found that the most terrific pressures did 
not slow or speed the natural breaking up 
of radium. 






SAPETY 
WINDOW 


TEST CHAMBER, 
WHERE PRESSURES 
UP TO 450,009 LB. 
TO THE 5Q.'N. ARE 
APPLIED 


This simplified drawing shows piston that 
applies pressure and the safety window 
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Latest Improvements 
Designed for Use 
by Railroads 



































































PERISCOPE FOR TRAINS. Guards on ? 
some English trains not fully equipped with ‘ 
air brakes can now watch signals through 
a periscope and apply brakes as needed. 
: \ NO FIRE IN THIS ENGINE. 
Designed for use in places where fire 
' is a hazard, this locomotive has a 
tank in which high pressure steam | 
from Dipe lines is stored and drawn ) 
i it is needed to drive engine. 
L ee eee 
GLASS STOPS SUN’S HEAT. Lounge cars 
on the Southern Pacific are now kept cool 
with this treated glass, through which only 
twenty percent of the sun’s heat can pass. 
; 
' 
' 
PULLSLOCOMOTIVE BY 
NOSE. A dwarf machine 
in the yard clamps to the 
rails, drags engine a few 
feet, and then moves itself. 
> 
Ny 
ay 
; 














SQUEEZE BRAKE 
STOPS CAR. At left, a 
track brake now being 
used to stop free-running 
freight cars in the yard. 
Above, the towerman, 
who by operating a lever 
can squeeze the brakes 
against the wheels of the | 
moving car and thus stop 
it at any given point. 
The device is considered 
economical; no brakeman 
is needed on the cars. 


MONARCHS OF THE RAIL GEF A 
BATH. When an engine runs upon a 
certain section of the track, it auto- 
matically operates this washing machine, 
which cleans the engine with hot water 
and steam. When donc it shuts itself off. 
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Six New Ideas 
Developed 







for Y our Auto 








HOW TO INSTALL IT. 
Diagram shows how to 
attach the cigarette lighter. 


f _ MOTOR TAKES FIRST PUFF. This little 

: device attaches to the dashboard of a car and 
hooks up with the battery and mtake mani- 
fold. It holds twenty cigarettes and a turn of 
a knob takes a goed puff to light the cigarette, 
so that it is ready to be smoked by the driver. 


ie KT LOTT rd 


SPRINGS FOR CAR WHEELS. Shecks that jar wheel and 
chassis are said to be cushioned by these spokes of curved 
spring steel invented by W. E. Weaver of Houston, Texas. 
Inset shows a close-up of the wheel with the key-block near 





GAS AND BRAKE COMBINED. With 
this pedal instailed in your car, a twist 
of the foot to the right turns on the gas 
and speeds up the engine. Moving the 
foot to the left shuts off the fuel and if 
the pedal is depressed at the same time 
the brake is applied as in the usual way. 


CHARGES BATTERY WHILE YOU SLEEP. 
When the car is put in the garage for the night, 
a plug is slipped into the socket on the instru- 
ment board and the work of charging the battery 
begins. The battery charger is attached to the 
wall, connected with electric light wire, and the 
driver can start it without soiling his hands. 


the hub, which make it possible to replace a broken spoke £2.. 


without dismantling the entire wheel, thus saving much time. 


CAR COOKS YOUR DIN- 
NER. A portable kitchen, 
consisting of two hollow 
cylinders, can be bolted to 
the exhaust manifold under NEW AUTO JACK HAS GREAT POWER. Working 





the hood of a car, and the handle of this German-invented auto jack raises 
almost anything you wish one end of a car high in the air, exposing the bottom 
cooked in them, exhaust of the chassis for inspection or repair. Hydraulic 


gases furnishing the heat. pressure works the strong cranelike arm of the jack. 

















































AUTOMATIC WHISTLE 
WARNS MOTORISTS 


Berore the traffic lights change 
at a certain corner in Scotia, near 
Schenectady, N. Y., there is a shrill 
whistle from an odd-looking auto- 
matic policeman on the adjacent 
sidewalk. Within the contrivance 
there is a regulation police whistle 
which is sounded by a strong blast 
of air created when the piston of a 
cylinder is suddenly released by a 
magnetic coil. 

The device is electrically con- 
trolled, either by hand or automati- 
cally like the usual traffic lights. It 
should prove useful at locations 
where no “live” traffic cop is sta- 
tioned to stop motorists. 





CLOSING BOOK PUTS 
MARKER IN PLACE 


on 


WHEN this automatic bookmark con- 
sisting of hinged levers and two connected 
plates, is clipped to the bock you are read- 
ing, it is impossible for you to lose your 
place. Closing the volume folds the metal 
arm of the bookmark between the leaves, 
and the book will open again at once to 
the same page. With this device it is 
unnecessary to damage a book by turning 
down the corner of a 
page, or laying the 
epen book on its face, 
as the clip works when 
the book is closed. 


Clamped to the back of any book, this device 
automatically inserts the plates as a marker. 
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MIRRORS CAST IMAGE ON 
SCREEN BEHIND SPEAKER 


LECTURERS can operate a_ projector 
equipped with a new mirror attachment 
from their desks, inserting and changing 
slides at will while facing the audience. 
The attachment fits any standard projec- 
tion machine or can be secured as part of 
a complete projection unit. It uses two 
mirrors to cast the image on the screen 
which is above and behind the speaker. 

Objects within a picture can be pointed 
out with a pencil directly on the slide in 
the machine. The projector throws an 
enlarged image of the pencil on the screen. 

This instrument dees away with the 
necessity of placing the projector in the 
back of the room and having an assistant 
insert the slides while the lecturer remains 
in front facing the audience. Delays inci- 
dent to changing slides are avoided. 


With double mirrors, this picture projector throws an image 
audience, 


screen behind the lecturer so he can face 





AUTOS, OUSTING HORSES, 
BANISH LOCKJAW 


IN THE PAST ten years, the spread of 
the automobile has practically banished 
lockjaw. This apparently curious fact is 
easily explained, according to Dr. C. O. 
Sappinton of the National Safety Council. 
The digestive system of 
horses is the normal breed- 
ing place for lockjaw 
germs. At one time, when 
horses were common, lock- 
jaw germs were scattered 
by billions in the soil and 
dust. Any chance -human 
injury, whether a scratch 
from a rusty nail, a fire- 
works burn, or a cut from 
a dirty knife was likely to allow these 
germs to enter through the skin and pro- 
duce the dreaded clenching of the jaw 
which gave the disease its name. 

Today automobiles have displaced mil- 
lions of horses, and a cut or abrasion, 
therefore is much less likely to be infected 
by lockjaw germs. 
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WORLD BLOWN UP TO 
STUDY GEOGRAPHY 


BLowinG up the world actually 
happens with a new _ collapsible 
rubber globe with the map of the 
earth on its outside surface. Inflated 
like a toy balloon, it is then 
attached to a standard for use in 
the study of geography. The small 
size to which it folds when inflated 
and its lightness make it easy to 
carry from one room to another. 





MOTORS CHALLENGE 
FAMED GONDOLIERS 


Gonpo ters of the Italian city of 
Venice recently had a narrow escape 
from oblivion. In a close vote, the 
Gondoliers’ Association defeated the 
municipal government's project to 
banish gondolas entirely from the 
canals, which serve as streets, and 
substitute speedy taxi motorboats. How- 
ever gondoliers must compete henceforth 
with the growing number of motor craft, 
recently augmented bv government order. 





NEW PHONE BASE HAS 
DRAWER FOR INDEX 


WHEN a new 
attachment for the 
elephone, a small 
circular base, is 
added to the instru- 
ment, finding a 
‘phone number 
becomes easy. A 
drawer slides out 
and reveals an 
alphabetically 
arranged index, 
where frequently- 
called numbers are 
listed. The attach- 
ment does not 
interfere with the 
use of the desk 
telephone. 





With phone on this 
index-holding base 
numbers are handy. 
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FLY IS BRED TO KILL THE PEACH PEST 


From these paper discs, hung on peach trees by John Schread, left, 
and Dr. Philip Garman, right, parasites hatch to destroy these pests. 


Curious white discs hanging from fruit 
orchards are not to be mistaken for some 
relic of old superstition, but are being 
used at present in the war against the 
oriental peach moth, an insect pest that 
has done extensive damage to peach trees 
throughout the United States. 

Dr. Philip Garman and John Schread, 
of the Connecticut Agricultural Experi- 
mental Station, have perfected a means of 
combating the menace. Their weapon is 
another moth, the Trichogrammum minu- 
tiem egg parasite, a deadly enemy of the 
oriental peach moth. 

In their Connecticut laboratories, 
these scientists have bred by means 
of specially constructed breeding 
cages, thousands of these parasitic 
moths. A device resembling a vacuum 
cleaner is used to collect the food for 
the parasite. About ten thousand of 
the parasite’s eggs are pasted on a 
paper disc 1 and !% inches in diam- 
eter. These discs are hung on the 
fruit trees. Peach moth eggs in the 
fruit orchard are destroyed by the 
parasites as they emerge from the 
discs and find their natural food. 





The upper picture shows the cricket’s musical 
instrument and the lower picture shows the 


under side of the front wing. Rubbing filed 
wings together makes its high pitched song. 
\ 


WHICH ATTACKS AMERICAN TREES 


¥ ae *, - 


A mosquito-like par- 
asite, also being bred 
at the Agricultural Sta- 
tion, will likewise be 
used as it lays its eggs 
in the larvae of the 
peach pest, and the 
young live there, thus 
killing the peach blight. 





¥ 





By means of this vac- 
uumlike machine, the 
leaders of the war on 
Oriental Peach Moth 
collect food for para- 
site that eats the pest. 


At left, each dise is 
loaded with about ten 
thousand parasite eggs 
which hatch after disc 
is hung on trees and 
then destroy the moth. 





“MIKE” SHOWS CRICKET FINE MUSICIAN 


Making a sound picture of the cricket. 
side of the soundproof booth is at right. 


Secrets of the skill of insect musicians 
have been revealed by sound movies of 
the cricket, taken under the direction of 
Dr. Frank E. Lutz, of the American 
Museum of Natural History, New York. 

The music is played five octaves above 
“middle C” of the ordinary piano key- 
board. It is impossible for the human 






















RE GE SO OTE eR SERRE a om oman Meee oe 


The movietone apparatus is seen at left and the out- 
Inset shows cage and microphone inside the booth. 


violinist to reproduce these high notes. 

To make the cricket talkie, a wire cage 
containing the cricket, and a microphone 
were placed in a sound-proof booth. A 
movie camera was set up outside the 
booth and focused on the cricket. A 
recording unit connected with the micro- 
phone caught the music. 
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LACE your finger at random on a 
map of the world. Whether it touches 
Afghanistan or Madagascar, Patagonia or 
the Fiji Islands, the chances are that 
American motor cars are familiar to the 
people who inhabit the spot. Automobiles 
from the factories of the United States 
have penetrated to the outposts of civili- 
zation. Last year, more than half a million 
of them were exported. Vessels that plow 
the seven seas carry in their holds Ameri- 
can cars destined for all parts of the 
world. 

In each foreign country where the ex- 
porter introduces his machine, he must 
take into consideration the customs, be- 
liefs, and peculiar laws of the community. 
In the New York office of the General 
Motors Export Company, which ships 
many makes of American cars to foreign 
lands, several score “do’s and don’ts” for 
selling cars abroad have been collected. 
They indicate the unusual conditions that 
have to be met in the auto markets of the 
far corners of the globe. They are cata- 
logued under the heading: “Unusual Sales 
Resistance.” 

One division, for example, is “Color.” 
When a manufacturer paints his machines 
for foreign delivery, he has to watch his 
step. 

A few years ago, a sales manager thought 





In South America, cars 
must be equipped with 
standpipes on carbure- 
tor, since frequently 
they must ford rivers 
that submerge the engine. 


he would boost sales 


American country 


few days after it 


frantic cable raced north from 
the branch manager in the south- 
Not only was it 
impossible to sell the car, he 
reported, but he couldn't even 
drive it on the streets. 
that country prohibited any auto- 
mobile from being painted red. 
That color was reserved especi- 
ally for fire engines. 
thing that could be done with 
the roadster, unless it were com- 
pletely repainted, was to sell it 
to the fire department! 

Japan is another country where 
red automobiles are on the “Not 
Wanted” list. Here the reason 
is the popular antagonism to the 
Russian “Reds” and everything 
suggestive of them. 


ern country. 


by sending 
down a special sport roadster 
with de luxe equipment. Resplen- 
dent in a coat of brilliant red 
paint, it started on its way. A 


ARS 


. 


On mountain road and desert trail, the American built car is now 
seen, modified to conform to customs and laws of strange countries 


Disk W heels, Safe Headlights, 
and Electric Horns Banned in 
Far Places; Why a Jap Won't 
Ride in a Yellow Automobile 


By GEORGE LEE DOWD, Jr. 


in a South 
arrived, a 


A law in 


The only 


In parts of Norway, motorists are delayed by laws that 
send traffic up in the morning and down in the afternoon. 


Also, in 
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“The Land of the Rising Sun” 
it is illegal for a private citizen 
to own a maroon colored car. 
That shade is reserved by law 
for the exclusive use of the 
Mikado and the royal family. 
Consequently, a motor car 
manufacturer who sent a 
maroon auto to Japan would 
find a limited market. 

Other Asiatic countries also 
have decided color preferences 
which must be remembered. 
In many parts of India, for in- 
stance, green is thought to bring 
bad luck. It is the color of 
Yama, the Hindu Satan. So 


Hard going but this auto got through. 
Driving along a main road _ overgrown 
with elephant grass after rainy season. 


. nobody wants a green automobile. In other 


sections of the same country, black is 
considered a potent bringer of misfortune 
and motor cars that are painted in that 
shade go begging. 

In China, the color of mourning is ex- 
actly the reverse of that used in America. 
Instead of black, it is white. Consequently, 
those in the market for automobiles in 
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China shy away from machines painted 
white. That color is reserved for the dead. 
In Japan, “Yellow Cabs” would have small 
popularity, and autos of that hue are not 
wanted. For there, yellow, instead of 
black or white, is the mourning color. 

But color is not the only thing that the 
automobile manufacturer, who has an eye 
on foreign markets, must keep in mind; 
there are many other things as well. 

When four-wheel brakes came _ into 
vogue, one American concern sent a ship- 
ment of cars to England. 

“They can’t be sold until they have a 
red triangle painted on the back,” the 
dealer was told. This law is still in effect. 
All four-wheel-brake machines in Great 
Britain must carry such an insignia to 
warn motorists behind that they may come 
to a sudden stop. 

Another safety measure that has caused 
American auto makers considerable in- 
convenience is in force in Japan. No 
automobile there can be equipped so the 
driver can turn on his headlights and tail- 
light from a single switch on the dash- 
board. A separate switch must be provided 


Travel in far-off countries is just one automobile after another. Even in the frozen wastes of 
Russia, the picturesque sled and horse is giving way to the American built and imported cars. 
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Natives are always willing to help a motor- 
ist across a river in Africa. Cars for that 
region carry ropes, ready for any emergency. 


on the tail-light so the driver has to get 
out and go around to the back of his 
machine to operate it. Then, he is sure 
his tail-light is on. 

Mud-splash guards are also necessary 
in Japan. These are rubber aprons which 
the driver is required to fasten to frames 
outside the wheels as soon as it begins to 
rain. They keep pedestrians from being 
splashed by passing cars. 


. PQEFORE you can sell a taxicab in Japan, 

you must put two horns on it. One 
isn’t enough. An electric horn and a bul 
horn are required on every machine, so, if 
one fails, the other will still be in com- 
mission. Another regulation provides that 
there be two people running every taxicab, 
a driver and a helper. As the helper has 
little to do except man the auxiliary horn. 
Japanese taxis frequently dash through 
crowded streets with both horns going full 
blast. Eighty percent of all automobiies 
in Japan are taxis, so the honking is prac- 
tically continuous. 

In France, Poland, and several South 
American countries, the electric horn, 
standard on American cars, is outlawed 
entirely. Only bulb horns can be installed. 

Motorists in some tropical countries 
refuse to accept disk wheels. The reason 
is that they are in the habit of tying ropes 
around the rims and tires to help them 
get out of deep mudholes. Other drivers, 
in the same countries, ask for the disk 
wheels because they believe wooden wheels 
swell and warp during the rainy season. 


FTEN, the season of tropical down- 

pours has an important bearing upon 
the equipment that a dealer must install 
on his cars to make them sell. 

In Porto Rico and Venezuela, machines 
frequently have to be fitted with stand- 
pipes on the air intake of the carburetor 
so the owners can drive through swollen 
streams. Thus equipped, the automobiles, 
with distributors placed high, can be 
driven through water so deep that the 
driver’s seat gets wet. 

One salesman, in delivering cars in a 
tropical country, had to plunge through a 
stream whose current was so swift that 
the water (Continued on page 140) 
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Monorail A 


Streamlined cars on 
an overhead railway 
may whiz across 
country at 150 miles 
an hour—Offers new 
system of travel for 
interurban commuters 






Bennie’s monorail car speeding 
along track from which it hangs. 


TREAMLINED = cars— 
vehicles resembling an 


airplane fuselage with- 

out wings—may soon 
whiz at 150 miles an hour along 
a new kind of overhead rail- 
way. Engineers who attended a 
recent Transport Congress in 
Glasgow, Scotland, saw the first 
of the cars to be built run along 
a short section of skeleton 
structure of steel near the 
Scotch city of Milngavie. 
Although the section of experi- 
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Driven electrically by two propellers, ene at the front and one at the rear, 
this new monorail car recently was demonstrated at Milngavie, Scotland. 











by electric motors geared 
to the wheels that run 
along the rail. 

At this moment, New 
York City officials are 
considering a _ proposal 


to build a similar  sus- 
pended monorail line, 


on which 200-horsepower 
cars would run at forty- 
five miles an hour, in 
an outlying borough. 

A glance at their his- 
tory shows that only by 
taking to the air have 
monorail lines succeeded. 

America was to have a 
monorail road as long ago 
as 1910, when a single- 
rail line was built to con- 
nect City Island, N. Y., 
with the main line of the 
New Haven Railroad at 
New York City. But an 
overhead guide rail, to 











mental track was too short to 
test the car’s maximum speed, 
two air propellers pulled the 
car at a good clip with more than a 
dozen passengers aboard. 

The inventor, George Bennie, declares 
that double-track railroads of this kind 
would be ideal for superspeed commuting 
service between cities and suburbs. An 
overhead railway could be operated 
through a congested district without dis- 
turbing traffic. Building the towers and 
track would cost much less than a sub- 
way, and the small amount of structural 
work for a monorail track, such as Ben- 
nie’s cars use, would cut off less sunlight 
than an ordinary elevated railroad. 

The cars are suspended on rollers from 
a single overhead rail, with a guide rail 
below to keep them from swaying. Air- 
plane propellers at the front and rear are 


when it made a trial trip. 


A dozen passengers rode in the experimental one-rail hanging car 
Bennie, the inventor, stands in the doorway. 


‘run by electric motors, which take their 


current from the rails. The combination 
of streamline and air propulsion is expected 
to give the cars great speed. 

Few people realize, Bennie points out, 
that, although no cars like his have ever 
been built before, the idea of an overhead 
monorail line is not new. Such a railroad 
has been in operation for twenty-seven 
years over the nine-mile distance between 
Barmen and Elberfeld, in Germany, and 
in that time it has carried more than 700, 
000,000 passengers without accident. This 
suspended monorail line uses cars shaped 
like those of present-day elevated rail- 
roads, either singly or in trains, all hung 
from a single overhead rail on an arched 
trestle above the streets. They are driven 


steady the car, proved 
insufficient and it jumped 
the track and was wrecked. 

One of the most promising of monorail 
cars was the amazing vehicle developed 
by Louis Brennan, British inventor, which 
needed no extra rail to balance it, as it 
ran along a single rail on the ground. A 
gyroscope kept it upright with forty pas- 
sengers aboard, in apparent defiance of 
the laws of gravity... However, it never 
came into commercial use. Another exper- 
iment was a short monorail line near Bal- 
lybunnion, in Ireland, where odd-shaped 
cars were drawn by a steam locomotive 
along a2 monorail track raised a few feet 
above the ground on an A-shaped trestle. 
Built in two parts, they straddled the rail 
for balance. Today, however, except for 
a few short lines at mines and quarries, 
the aerial monorail alone survives. 
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All the cement that 
went into Ernest M. 
Belanger’s home, Ar- 
lington, Mass., was 
mixed by his wife as 
seen in photo above. 


For six years Ernest M. Belanger of 
Arlington, Mass., and his wife gathered 
thousands of stones from nearby fields, 
and with them reared the walls of their 
“dream house,’ a remarkable modern 
home built entirely by the couple in their 
spare time. Working as a government 
mail clerk at night, Belanger devoted his 
available hours of daylight to playing the 
dual réle of architect and contractor. The 


TWO ALONE BUILD STONE HOME 
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twenty tons of cement which went into 
the walls of the completed house were 
mixed by his wife. 

A geologist might note that the stones 
used belonged to the Ice Age. In that 
frigid era a thick blanket of stones was 
spread over New England. Such ice- 
dropped stones went into the walls of the 
post office clerk’s home, so this material 
cost only the effort of gathering. 





FOUR-FOOT BOAT HITS FORTY-MILE CLIP 


A MODEL speedboat, four feet long, that 
can keep pace with its thirty-foot elders, 
recently cleaved the spray at forty miles 
an hour in a demonstration at Los 
Angeles, Calif. The remarkable little water 
runabout is reputed to be the fastest 
motorboat of its size ever built. It is 
powered by a steam motor equipped with 
flash boilers, which convert water into 















The fastest midget in the world is this four- 
foot motor boat built at Los Angeles, Calif., 
where it developed forty miles an hour, 


steam instantaneously at high pressure. 

The handsome model is almost an exact 
reproduction of the larger craft whose 
design it imitates, having complete trim- 
mings ranging from port and _ starboard 
sidelights to ventilators. 





BOULDER DAM, BIGGEST 
YET, NOW UNDER WAY 


AFTER YEARS of discussion, work has 
begun on the Boulder Dam project—in 
many ways the mightiest engineering feat 
of its kind ever undertaken. A dam nearly 
twice as high as any now in existence will 
stem the Colorado River at the boundary 
between Arizona and Nevada. The arti- 
ficial lake it creates is so large that 
it will take three to five years to fill. 
From it, water will flow through irri- 
gation canals into the Imperial Val- 
ley. The entire cost of the 
project is expected to be 
repaid by electricity from 
a million-horsepower 
hydroelectric plant. 

Tt will be months be- 
fore the construction of 
the dam proper actually 
begins. The job is ex- 
pected to be completed in 
seven years. 
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Six years were spent by the post office clerk and 
his wife in building this house of age-old stones. 





CHICAGO TO HAVE FIRST 
ALL-METAL APARTMENT 


WHAT is said to be the first all-metal 
apartment building is soon to rise in 
Chicago. Its walls will be faced, on the 
outside, with a gleaming silver-colored 
alloy of chromium and aluminum. When 
a layer of rock-wool insulation is added, 
the outside walls, only three and a half 
inches thick, are expected to be as teten- 
tive of heat as walls of brick. The seven- 
teen-story building will have long “mod- 
ernistic’ window panels of glass and will 
be warmed electrically. Its metal facing 
is similar to that on the shiny spire of 
New York’s new Chrysler Building. 

The thin metal walls of the Chicago 
apartment increase the rentable floor 
space by fourteen percent. 
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Chicago’s seventeen-story metal apartment 
building will look like this when finished. 

















44 


POPULAR SCIENCE MONTHLY 


POISON GAS TANK KILLS BOLL WEEVIL 





All ready to destroy the boll weevil. This carload of cotton seed packed in the circular 
tank will be fumigated by vacuum pressure when the big door issealed and air is pumped out. 


VacuuM cleaning for the cotton crop 
in areas infested with the boll weevil, cot- 
ton’s greatest pest, has been found to be 
the surest method of destroying the harm- 
ful insect. 

A carload of cotton seed is packed into 
a circular metal container or tank. This 
tank is eighteen feet long and five feet in 
diameter. When the tank door is closed, 
a vacuum is created. This vacuum 
removes all air from the pores in the 
seeds. Hydrocyanic gas is then shot into 
the tank and permeates the seeds, killing 
all insect pests that may be within with- 


out doing the slightest harm to the seed 
itself. 

Vacuum fumigation, using different 
pressure units and gases, is being tested 
for the preservation of meats, furs, drugs, 
grains and some foodstuffs. Citrus grow- 
ers are also using this process with suc- 
cess to rid their stock of scale. The 
heavily infected boll weevil districts, how- 
ever, are making the greatest use of the 
new method, under governmental super- 
vision, in a determined effort to wipe out 
the destructive pest that has cost the 
cotton belt millions of dollars. 





NO ACCIDENTS WITH NEW HARROW-PLOW 


CoMBINING a harrow and 
plow, a new farm imple- 
ment, tractor powered, does 
two jobs at once. The pul- 
verizing attachment, driven 
by a shaft from the motor, “ 
levels the furrow behind 
the plow and leaves the field 
ready for seeding. Its drive 
shaft has a joint that auto- 
matically releases it from 
the tractor when any object 
like a big stone or a stump 
is encountered. This is 
designed to prevent acci- 


TO PLOW 


METAL PLATES WHICH DEPRESS. 
ALLOWING SHAFT TO SLIP LOOSE 






SPLINES WHICH HOLD 
SHAFTS TOGETHER 


Drawing shows joint in shaft which 
allows plates to slip when resistance is 
met, thusfreeingharrowfromthetractor. 
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PINS IN BOOK PACKAGE 
ARE EASY TO CARRY 


Books of pins, similar in form to the 
book matches in common use, are a handy 
and convenient new way of carrying pins in 
the pocket or handbag. 

The pins are inserted in stiff paper, 
three leaves of which are contained in the 
cardboard cover. The cover folds over and 
catches under the stub, which holds it 
when the package is closed. 





GAS SMELL NOW SAVED 


MAKERS of gasoline now have found a 
way to use even the smell. They make it 
into bottled gas, for fuel and light. The 
gas is liquefied and bottled under pressure, 
and now refiners are purchasing compres- 
sors and tanks to capture and store the 
formerly despised “stink.” 
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TO TRACTOR 








dents to the driver and the 
machine, serious injuries 
resulting in the past when 
a tractor keeled over back- 
ward, catching the driver. 

The plow also is hooked 
to the tractor by a patented 
connection. If the share 
strikes a root or a stone 
through or over which it 
cannot pass, the connecting 
rod buckles at a springed 
joint and the hook is freed 
from the motor. This plow- 
harrow is being widely used 
in the corn belt. 


































Above, the powered plow and pulverizer that 
do two jobs at once and leave the field ready 
for seeding. At left, a good view of the pat- 
ented joint in the coupling rod that attaches 
the plow to the motor. When serious resistance 
is met, the rod buckles at the springs, and the 
hook jumps out of the ring, freeing the plow. 
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MILE-HIGH SKYSCRAPER 
WOULD EQUAL ANT HILL 


THE PHOTO above shows a hill con- 
structed by termites or white ants in 
Western Australia. As the ant is only a 
quarter of an inch long, it builds an edifice 
60 times its own length. The Chrysler 
Building in New York, highest man-made 
structure, is 1,046 feet high. If you allow 
six feet as the height of man, he is build- 
ing about 170 times his own height. If 
he built, as the ant does, 960 times his 
height, his building would be more than 
a mile tall. 

The ants cement their wedge shaped 
skyscrapers with a salivary fluid. 
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BABEL OF TONGUES SORTED BY PHONE > 





SPEAKER 

2, Samoa 
GERMAN ———— 
ENGLISH _ 


NTERDRETERS 
WITH SOUND-PROOF 
MICROPHONES 
SIGNAL BOARD 
SHOWS WHAT 
TRANSLATIONS _ 
ARE AVAILABLE 77 
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This diagram shows how 
delegates to World Power 
Conference in Berlin could 
understand a speaker in 
any language by switching 
in headphone. Below, an 
interpreter speaking into 
a whispering mouthpiece. 
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WHEN ENGLIsH, German, French, and 
other speakers address an international 
convention in turn, how can the entire 
audience understand what they are saying? 
The illustrations show the ingenious way 
in which this question was answered at a 
recent World Power Conference held in 
Berlin, Germany. 

Each of the audience was provided with 
a pair of headphones and a _ four-way 
electric switch. By turning the switch he 
could “tune in” to listen to either the 





HEAT CONTROL SAVES SOLDERING IRON 


A NEW HEAT control for electric solder- 
ing irons enables the user to operate the 
iron at any desired heat. In the new 
device, a metal box contains an apparatus 
which regulates the electric current passed 
into the iron’s heating element, in much 
the same fashion as attachments are used 
on electric light bulbs to dim the light. 


On the panel of this box, a three-position 
snap-switch and a heat control knob are 
placed. To start heating the iron, the 
snap-switch is turned to the first position, 
applying full voltage on the electric 
soldering iron. 

Once the iron is hot, the switch is 
snapped to the second position where the 
heat control knob 
permits the user to 























adjust the current as 
desired. 

The front panel 
also carries a_ pilot 
light which shows 
when the iron is on 
or off. The third 
position of the switch 
is “OFF.” 

Soldering irons, it 
is said, last longer 
with this control. 





PILOT LIGHT 


HEAT CONTROL 
KNOB 








Switches control the heat of this new electric 
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speaker or any one of three interpreters. 

Suppose, for example, that a Spanish 
delegate was speaking. His voice, picked 
up by a microphone and amplified, was 
carried directly to all the Spanish-speak- 
ing audience over one of the four electric 
currents. 

At a nearby table, three quick-witted 
interpreters were listening to the speaker 
and translating his speech word by word 
into German, French, and English respec- 
tively. They spoke into microphones with 
special “whispering” mouthpieces,designed 
to keep them from interfering with each 
other. The German, French and English 
translations, also amplified, went out on 
the other three separate electric circuits 
to the members of the audience who spoke 
those tongues. An electric-lighted sign- 
board near the speaker showed at all times 
what translations were available, depend- 
ing on the number of interpreters on duty. 


BLAME NEW TINY GERM 
FOR CREEPING PARALYSIS 


WHAT ARE said to be the smallest 
disease germs ever seen by human eye 
have just been seen in a laboratory of the 
Westminster Hospital, London, England. 
They are so small that they can ooze 
through the pores of solid porcelain, and 
were discovered only when they were 
magnified 1,800 times under the special 
lighting of an ultra-microscope. 

The new germs, according to Dr. Foster 
Kennedy of the Cornell University Medi- 
cal School, who visited the London labora- 
tory, may be the cause of “creeping paraly- 
sis,” otherwise known as multiple sclerosis. 
This disease, not uncommon in America, 
affects particularly blond, blue-eyed per- 
sons, and is characterized by growing 
inability to walk. If the discovery is 











soldering iron in much the same way as light 
bulbs are dimmed. At right, the switch and the 
heat control knob with the warning pilot light. 


SOLDERING 


confirmed, a serum to fight it may at last 
be prepared and the disease conquered, 




























F THE half dozen 

men in this country 
entitled to be called ‘‘tlood 
engineers,’” General Jack- 
son is probably the dean. 
Years of experience in 
flood control work on a 
dozen rivers of the United 
States have fitted him for 
the Presidency of the Miss- 
issippi River Commission. 
Now he is taming the 
Mississippi. Here he tells 
how he is doing it. 
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To keep the Mississippi from eating away its own banks, concrete slabs like those seen here are laid from the river bed to high-water mark. 


We Have Found a Way to 


Mississipp1 Floods 


By BRIG. GEN. 'T. H. JACKSON, U.S. A. 


NEW season of Mississippi flood 
control has begun. 

All along the kinkiest of rivers, 

from Cairo, Ill., to the Gulf, 

steam shovels are swinging into action. 

With high water past, we can work the 

drag lines that scoop up dirt for the great 

new levees. Construction gangs are laying 

concrete mats along the curves of the 

river where it eats its banks. Monster 

machines that bite up six or eight cubic 

yards at a single mouthful are clanking. 
We're taming Old Man River. 

Two years of work completed. Eight 
more remaining. Then we shall have fin- 
ished the biggest dirt-moving job in his- 
tory. And the terror of Mississippi floods, 
we believe, will be a thing of the past. 

What has that to do with the man who 
lives far from the Mississippi region? It 
may not, at first, seem to concern him per- 
sonally that we are saving thousands of 
acres of farm lands from inundation, and 
safeguarding the lives of the people on 
them. But there is a good reason why it 
should concern him—he is paying for it. 
Since Congress decided the $320,000,000 
job was one for the whole country to 
shoulder, it is being paid for out of the 
Federal treasury to which every tax- 
payer contributes. It is the greatest gift 
that any nation has ever made to a por- 


tion of its people. Let us see how this 
money is being spent. 

First, get an imaginary aerial view of 
the Mississippi region. Beneath you the 
wide, muddy Mississippi winds through a 
fertile valley. At once your eye detects 
something unusual about this river back 
of its banks. 

On each side the land slopes downward. 
Ten to fifteen miles from the river’s banks 
it may be fifteen or twenty feet below the 
bank level. The Mississippi itself has 
built up those banks, higher than the sur- 
rounding country, with the silt and sand 
that it carries. That is the start of our 
whole trouble. 


S EARLY as January we look for 
4 4 signs of a flood. By the end of Feb- 
ruary, it may reach flood height at ‘the 
upper end of the river. Then the water 
level goes up all along the way. When it 
reaches the top of the natural banks, it 


overflows them—only by a few inches, | 


but enough to inundate thousands of 
square miles of low country. 

So our predecessors decided to fix that. 
They built levees, or earth dikes, all along 
the river and only made matters worse. 
They tried to pen up a river that squirms 
and slashes like some giant fire hose by 
crowding it into a narrower space than 
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This map gives a clear idea of the work to be 
done by tloodways in saving life and property. 
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would hold it. For a few years, 
perhaps, the Mississippi would be 
docue enough, but it would merely 
be biding its time. Every ten or 
twelve years along would come a 
big flood, and away would go the 
levees. Through a break perhaps 
as wide as 3,500 feet, a torrent of 
water would pour into the valley. 
When the levee break was choked 
and plugged at last by silt, then 
would remain an azure pond or 
“blue hole” upon what was once 
farm land. 

Despite popular belief, Missis- 
sippi floods are no greater on the 
average than they ever were. It 
is the unsuccessful attempts at 
confining the river 
that make the dam- 
age all the worse 
when a levee breaks. 
A vivid example is 
the flood of 1927, the 
worst in the fifty 
years that we have 
kept records. Con- 
gress decided it was 
high time to do some- 
thing to prevent simi- 
lar floods in the fu- 
ture. The result was 
the present Flood Control Pian 
which Congress adopted on May 
15, 1928. 

This engineering plan does not 
attempt to do the impossible 
and hold the river in one channel behind 
levees. Instead, it combines in one project 
the three things that are needed—levees 
to confine as much of the water as possi- 
ble to its normal channel; leveed floodways 
to carry the rest harmlessly through other 
waterways; and lastly, a controlled flood- 
way just above New Orleans to relieve 
dangerous flood heights at that point, by 
dumping flood water via Lake Pontchar- 
train, La., into the Gulf of Mexico. 

The first step in planning the system 
was to decide how big a flood it must 
be prepared to handle. Floods of any 


On big barges, 
at a time; 
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concrete revetments are built, a section 
then laid from shore to center of channel. 


given size seem to recur in a certain cycle 
of years. Such a high flood as that of 1927 
might be expected only once in twenty- 
five to forty years. The flood control sys- 
tem we are now building will handle 
flood twenty to twenty-five percent 
greater, proof against a flood far worse 
than any ever recorded—one such as might 
occur once every other century. 

The job is going ahead squarely on 
schedule. You could hardly put your 
finger down on a map of the Mississippi 
without striking a spot where we are 
working. What are we doing? 





The Mississippi on a rampage. 


when the levees break, 


Thousands of acres are 
setting Old Man River free 


washed out 
is to end this loss. 


flooded and homes are 
Flood control work 





Concrete revetment being laid from barge to 
keep river from constantly changing course. 


First, we are turning little levees into 
big levees. Some of the old ones are only 
fourteen feet high, although they average 
nineteen feet. We are making them aver- 
age twenty-two feet, able to cope with 
superfloods. They will not hold all the 
river water, in flood time, but they will 
hold a lot of it. 

Everyone has heard about levees ip 
songs and stories, but how many have any 
definite idea of what a levee looks like ? 
In the first place, they are usually nowhere 
near the river, as so many imagine. Only 
about twenty miles of the 1,500 miles 
of levee are actually on the river bank. 
Most of the levees are from six to 3.800 
feet back of the bankline. This gives 
the river room to slash around and carve 
away some of its bank without taking the 
levee along. 


HE levee itself is a bank of earth— 

either sand, loam, or clay. -To spike 
another misconception, it is not water- 
tight. Water will seep right through 
We simply shape our levee so that by +) 
time water has seeped through the bec’: 
face it has sunk below ground level us:nz 
the longest back slope for sand, the most 
permeable material. If it comes out above, 
it will start trouble. 

The first sign of a badly leaking levee 
is a “boil” that appears behind it. Water 
comes “boiling” up in a round spot, build- 
ing up a rim curiously like the geyser holes 
in Yellowstone Park. Some boils reach a 
diameter of ten feet, and last year we 
had one even larger than that. 

At flood times, patrols go up and down 
the levees constantly, looking wd such 
leaks. The instant a boil appea We 
throw up a temporary’ dike of sandbag 
behind it. The water leaking through the 
levee forms a pond between the two walls. 
As soon as it becomes a few feet dec, 


¢ 
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the back pressure of water in the poid 


keeps any more from coming through. 
Most levee failures occur when the 
foundation, undermined by such a leck, 
gives way. We had one narrow escape ! 
year just below Greenville, Miss. Thi 
or forty feet of the levee settled, but ¢ J 
not collapse. We dug in, after flood dan- 
ger was past, to (Continued on page 1-3/7) 
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PHOTOS SHOW STEPS IN GROWTH 
OF THE EXPENSIVE ORCHIDS 




















WHY ORCHIDS COME HIGH. Seeds of the famous exotic flower are kept 
for two or three years in incubator bottles. When the plants are half an inch 
high, they are put in flowerpots. Photo shows transplanting of seedlings. 






























READY FOR THE MARKET. Mature. 

orchid plants in blossom and waiting to 
' be sold. In this country six or seven years 
| are needed to bring the plant to this stage 
but in the Orient from eight to ten years 
lie between the seed and the flowering 
plant. In spite of its long life, about 
fifty years, after it starts to bloom, the 
upkeep of the nursery is so great that 
the high retail price of the flower, three 
to five dollars each, is easily understood. 
The price, however, does not interfere 
with the market, and one eastern nursery 
produces over 100,000 flowers each year. 











WORTH A MILLION DOLLARS. These orchids 
ire nearing maturity after having been carefully 
tended for five or six years. They will bloom 
next year and will continue to bear blossoms for 
fifty years. Each plant is so valuable that one 
California nursery easily contains over a million 
dollars worth of them. Enormous boilers are 
used to keep the temperature of the hothouse 
uniform as any sudden change might be fatal to 
the strange plant that grows wild near the equator. 


WAITING FOR A LADY. After seven 
years of careful attention, the plant bears a 
flower like the one in full bloom shown at 
the right. It has petals of pale lavender 
with a center of dark crimson and a yellow 
throat. There are five thousand species of 
orchids growing abundantly in the tropics 
but the varieties familiar in this country are 
comparatively few, only about five being 
generally grown for the American market. 
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BREAD FOR THE SYRIANS. An oven is unheard of 
in Syria, and when bread is baked, the nearest doorstep 
serves as a fireplace. Rolled into thin, disk-shaped 
loaves, the dough is baked on the stones, which are 
heated by a brush fire that is always in need of fuel. 


MIXING DOUGH IN THE EAST. Below, 
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girls of Cochin-China are getting ready to bake 
their bread. A stick is used to whirl the dough 
about in a pot. Afterwards, it is poured into 
the flat dishes and baked over an outdoor fire. 








BIG CREW SPEEDS BAKING. 
Near East, where many hands are kept busy when there's 
baking to do. Little oblong loaves are baked in narrow pan. 


Teamwork does it in the 


CANADA'S OUTDOOR OVEN. Near Quebec, Canada, 
natives build tiny outdoor ovens and while the quantity 
output is small they boast of the bread’s quality. 


















TURKS PREFER PILLOWS. The oblong loaf com- 
mon in this country wouldn't suit these Turks at all. 
They want bread made in round, pillowlike loaves. 














MACHINERY DOES IT IN AMERICA. All the other methods illustrated on 
this page seem primitive by comparison with this big modern dough mixer, 
which automatically shapes the Joaf for baking in a large bread factory 
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Courtesy 


Heating and Ventilating 


Perfumed disinfectant, mixed with oxygen, is 
sprayed by the propeller of this Zeppelin- 
like device to purify the air in theaters. 


AIR IN theaters and other public places 
is now purified by a device that resembles 
a Zeppelin. Recently installed in the Coli- 
seum, a London playhouse, it freshens the 
air during intermissions by spraying a mix- 
ture of oxygen and perfumed disinfectant. 

When the machine is dropped from the 
ceiling of the theater by a hollow cable, 
an electrically driven propeller sends it 
spinning in a circle over the heads of the 
audience. Oxygen supplied from outside 
tanks through a hollow cable is ejected 
and scattered by the propeller. 

This dirigible-like affair is illuminated 
with colored electric lights. 





SMALL AUTO RUNS ITSELF 
WHEN LIGHT HITS IT 


Beams from a lamp, held by one of its 
student builders, control a miniature auto- 
mobile recently exhibited at the Univer- 
sity of Illinois. It starts and stops itself, 
turns on its lights, and blows its own horn. 

The two students, A. F. Rus and J. R. 
Wocdfill, decided to apply for themselves 
the wonders of the “electric eye” or photo- 
electric cell which they had learned about 
in classes. They installed one of these 
special vacuum tubes in an _ electric- 
powered model auto. 

To lead the car forward, a lamp is 
directed at the tube, which is mounted 
on the model’s windshield. This actuates 
the motor and starts the car. Flashing 
the light twice works a selective relay that 
turns on the lights 







AIR PURIFIER RESEMBLES ZEP 
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CRASH CAR INTO WALL IN TIRE TEST 


AT A SPEED of thirty-seven miles an 
hour, Dick Grace, noted stunt flyer for the 
movies, crashed an automobile into a solid 
brick wall to test the blow-out resisting 
qualities of the tires. The force of the 
impact threw the driver out of the car, 
but he was uninjured except for slight 
bruises. The entire wall was moved several 








ARROW ON BIKE SHOWS 
RIGHT OR LEFT TURN 


Bicycles, as well as larger vehicles, 
may now have their safety signals. A new 
invention is a diminutive arrow which, 
mounted on the rear of the bicycle, indi- 
cates whether the cyclist is about to turn 
left or right. It swings in either 
direction at the touch of a lever 
on the handlebar, and at other 
times it lies in a vertical position. 
With the device is combined a 
small red bull’s-eye that reflects 
the rays of automobile headlights 
at night. 

The signal arrow, which is also 
designed for use on motorcycles, 
is being used by many bicycle 
riders in France, where it was 
invented, and has prevented many 





Light, striking a photo-electric cell, controls this 
car built by two University of Illinois students. 


accidents. 


inches by the shock of the 3,000-pound 
car’s impact, and the framework of the 
automobile was bent and twisted. 





MODEL OF EIFFEL TOWER 
BUILT FOR RADIO MAST 


A MODEL of the famous Eiffel Tower of 
Paris has been built by Bernard G. 
Warr, a young English architect, for use 
as a radio mast. As a change from the 
usual pole, which he considered unsightly. 
Warr built his model in odd moments and 
completed it in six months. 

The structure is forty feet high. It is 
built entirely of wood, thin laths being 
used, without dependence on guy wires. 
As the illustration shows, the tower is 
strong enough to support the weight of 
a man without difficulty. 

The proportions of the French tower, 
which is 984 feet high, are exactly main- 
tained throughout in the graceful model, 
which makes a fine radio mast. ; 
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Built entirely of thin laths, this forty-foot Eif- 
fel Tower model serves as a private radio mast. 
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Pacific Ocean Now Being Carried 92 Miles Inland 



















Stockton, a California city, ninety- 
two miles from the coast, is to have the 
Pacific Ocean brought to its door to give 
it the benefits of waterway commerce. 
Although there is now a channel between 
the city and the ocean, with its outlet at 
San Francisco Bay, its depth of nine feet 
has made it impossible for sea-going ves- 
sels to ascend it. Dredging of this water 
route to a depth of twenty-six feet and a 
width of 460 feet was started recently and 
is expected to be completed in 1933, 
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At left, an air view of Stockton, 
Calif., showing how the water chan- 
nel from the Pacific Ocean enters 
the heart of the city. The new har- 
bor is being built at the end of the 
channel, seen at top of photograph. 


Below, the river steamers that are 
now used to carry freight and pas- 
sengers on the shallow channel be- 
tween Stockton and San Francisco 
Bay. Big steamers will oust them. 






A harbor is being created in the —=4 ¢. 


center of the Stockton business 

district which will be 1,200 by 

800 feet in size. Monster electric 
dredges are moving 21,000,000 cubic yards 
of earth from the channel. The cost of 
bringing the ocean to the heart of the city 
will be nearly six million dollars, with the 
federal government providing approxi- 
mately half the money. When finished, 
ocean going ships will be able to sail right 
up to Stockton under their own power. 





THIS TRANSFER SLIP 


TRANSFERS are printed while you wait by 
a new machine put into use on Berlin, 
Germany, street cars to speed up rush 
hour service. They also avoid fraud by 
the conductor, for the entire operation is 
performed before the passenger’s eyes and 
he can see that a new transfer is issued to 
him instead of an old one pulled out of 
the conductor’s pockets. 

The transfer machine is carried slung 
around the neck of the conductor and is 
in a small metal case. A series of wheels 
on one side allows the machine to be set 
for the correct transfer. The conductor 
turns a crank on the other side which 
prints the transfer on a continuous roll of 
paper. As the crank is turned completely 
around, the transfer issues from the case 
and is torn off by the conductor and given 
to the passenger. 

The machine is credited with being able 
to print and punch a transfer in less time 
than the conductor could tear one off and 
punch it under the old system. It also 
keeps a mechanically exact record of the 
number of transfers issued, thus reducing 
the possibility for theft by the employes 
and making it easy for the auditors to 
get quick report on total business. 


IS PRINTED ON CAR 




















Above, the 


transfer machine printing and 
issuing slip to passengers on Berlin street car 
At right, the machine operated by conductor. 


TANK TO GUARD BASE 
OF LONDON BUILDING 


FOR PROTECTION against the action of 
tidal water and shifting soil, a new office 
building in London will have its founda- 
tions surrounded by a huge underground 
tank. It is being constructed with an outer 
layer of steel, within which is a brick wall 
nine inches thick, covered with a coating 
of asphalt. Finally there is a concrete 
wall seventeen feet thick 
at the base. The floor of 
the tank will be covered 
i with a heavy bed of water- 
proofed concrete. Exca- 
vation of the ground was 
| me made through layers of 
Thames River mud, peat, 
and green sand, into the 
blue clay below. Dirt 
material weighing 150,000 
tons was removed from the 
area in building the tank 


















POPULAR SCIENCE MONTHLY OcToBER, 1930 


Odd Views of Animals 
Caught by Camera 


wn 
NM 











Reveal Unusual Traits 


AT HOME IN A TREE. If 
lions can’t climb trees how did 
this one get up there, at right, 
half hidden behind the foliage? 














GATHERING TO THE FEAST. Literally thousands of gulls 
make their headquarters at St. Ives, Cornwall, England. They 
are prime scavengers and assemble in enormous noisy flocks. 















ITS MOTHER’SSTRIPES. 
When a mountain zebra 
was crossed with a Somali 
wild ass this strange look- CAUGHT IN THE VERY ACT. This lioness 
ing colt resulted. It has its wanted to get up a tree, so she climbed it and 
mother’s markings plainly the camera was snapped at the very instant she 
seen on its leg and ears. was clawing her way upward into the branches. 














A RARE BIRD. Nat- 
uralists would have a 
hard time classifying 
this strange specimen. ‘ 
What do you think it PLAYTIME IN THE ATLANTIC. Dolphins can’t fly but they are experts at hurling 
is? As a matter of themselves out of the water in great leaps that carry them several feet above the sur- 
fact, it’s a hybrid hav- face. This remarkable picture of a leaping school of the big fish was taken recently off 
ing for parents a pea- the coast of Africa from the deck of the steamship Windsor Castle and shows clearly 
cock and domestic hen. how they tumble about in what appears to be pure abandonment to the one idea of play. 
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Odd Flying Machines Designed 
in Effort to Vary Usual 
Models of Planes 












BOAT OR AIRPLANE? This strange 
craft, two views of which are shown, 

ae looks as though it would be more at 
- home in the water than the air. Its 

inventor, a former member of the Ger- 
man air force, is sure it will fly. The 
air stream from the propeller is directed 
straight through the fuselage, which is 
hollow. The rear view, above, shows 
the rudder and the opening through 
which the air from the propeller escapes. 



























































\ At left, it is seen landing on Lake 
Florence, near East Berlin, N. J. Its 
inventor claims the craft will fly 300 
miles an hour and he is ready to try 
a flight in it from America to Berlin. 
NO PROPELLER NEEDED. This plane, in the main 
designed along accepted lines, has, in place of a propeller, 
paddle wheels similar to those used on old boats. They are P 
expected to drive and lift it; no practical tests have been made. L 
‘SS 
nd ! y 
es. : / . - 
- 
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SA. a a ore kee ae be es 
“THE LAST LAUGH.” Shaped like a beetle, this strange craft has long nar- 
row wings and its inventor, who named it The Last Laugh, says it will fly. 
ALOFT UNDER FULL SAIL. Equipped with 
sails, this glider took to the air after being towed 
by an automobile. It flew, but aviation experts 
say it did so, not because of the sails it carried 
to help it, but in spite: of their resistance. 
7 7 





DESIGNED FOR VERTICAL FLIGHT? The Italian- 
built helicopter, at the right, resembles in general the 
machine built at the Curtiss plant. This plane has -isen 
straight into the air for short hops in experimental tects. 






















































SHOCK-ABSORBING RAILS 
ADD TO TRAIN’S COMFORT 


SHOCK-ABSORBING rails for railroads are 
the recent invention of a German engineer. 
They are said to cushion the vibration of 
wheels rolling over them and to make 
traveling more comfortable for passengers 
in the coaches. 

At intervals in a standard rail is inserted 
a section of special “breathing rail” of 
modified form and bearing a number of 
slots. These sections, welded to the regular 
rails against which they abut, give the 
whole track resiliency and absorb the 
jouncing of a train passing over it. 
Tests of the device upon German 
railroads are planned. 





GLIDER-KITES DO STUNTS 
WHILE HELD BY STRING 


THE newest sport designed for glider 
enthusiasts is a glider-kite, to be flown by 
a cord from the ground. It is almost an 
exact model of an actual size glider and 
has a wing spread of about five feet. 

The glider-kite is capable of all varieties 
of stunting—loops, barrel.rolls, and tail 
spins. It is believed that it will prove val- 
uable in learning facts about the perform- 
ance of a real glider, under various wind 
conditions and maneuvers. As a target in 
antiaircraft gun practice, it is also con- 
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FRONT BUMPER WORKS 
NEW AUTO BRAKE 


AN ELECTRIC brake for automobiles, 
just placed on the market, sometimes does 
not wait for the driver to apply it. 
Although he can operate it at will by press- 
ing a button in the dashboard, an electric 
contact on the front bumper trips it auto- 
matically if the car strikes anything. 

In a recent demonstration in New York 
City, a man stood in front of a moving 
automobile equipped with the device and 
allowed himself to be hit. Instantly the 
brakes of the car slammed on, and it 
stopped in its tracks. 

Any car may be equipped 
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in a few hours with the 
brake, which takes its 
power from the car’s own 
storage battery. The work- 
ing part of the electric 
brake, housed in a small 
oblong box, is mounted on 
the chassis and acts upon 
an extension of the regu- 
lar brake rod. When 
tripped, it first snaps off 
the ignition and_ then 
applies the four-wheel 
brakes, bringing the car 
to a quick stop. 






















Touching a red button on the 
instrument panel makes a con- 
nection that automatically slams 
on these new four-wheel brakes. 


At left is view of the brake at- 
tachment that goes on the front 
bumper, and the electromagnetic 








Built like a small glider, these kites fly 
easily in a light wind, and at the end 
of a string will do many queer stunts. 


sidered a valuable training aid. In 
addition the kite is expected to fur- 
nish data of great value to students 
of sailplane flying. 





SODIUM LINED TUBES MAY 
CARRY ELECTRICITY 


WILL tubes or pipes, instead of wires, 
carry electricity to your home in the 
future? Such a possibility is proposed as 
the result of a recent survey of the prices 
of metals, which show that modern meth- 
ods have made the curious metal sodium 
as cheap, bulk for bulk, as iron. 

Pure sodium is a silvery metal, lighter 
than water, and so soft it may be cut with 
a knife. Thrown into water, it will explode. 

One of its most interesting properties 
is that a wire of sodium need be only one 
third the weight of copper wire to carry 
the same amount of electricity. The 
metal is too soft to string, by itself, from 


















device that operates the brakes. 


pole to pole, but it may be possible to use 
a thin-walled tube of copper or stainless 
steel, filled with a sodium core. 





AUTOMATIC WATCHMAN 
RINGS ALARM BELL 


AN AUTOMATIC “night watchman,” who 
keeps tabs on all the rooms of an apart- 
ment house by sounding an alarm and in- 
dicating the number of the room where an 
attempt at intrusion is being made, has 
recently been introduced by an Italian 
inventor. 

The novel burglar alarm is a signal 
board placed at some easily accessible 
point in the building. The locks of all the 
apartment room doors are connected by 
wire with this board. When one of the 
doors is forced or a wrong key inserted in 
the keyhole, a bell rings and the number 
of the room is registered on the board. 
The janitor, other inmates, or passers-by 
on the street may thus be summened to 
the scene. 





The door to each apartment is connected with 


this switchboard. Bell rings if door is forced. 
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BABIES BRANDED WITH 
ULTRA-VIOLET LIGHT 


ULTRA-VIOLET rays are used 
to “brand” new-born babies at 
the Delaware County Hospital, 
near Philadelphia, to prevent 
the possibility of giving a 
mother the wrong child. The 
marking, entirely painless and 
harmless, will make impossible 
the repetition of “exchanged 
babies” such as took place re- 
cently at a Chicago hospital. 

In placing the “coat-of-tan” 
markings upon the new-born 
infant, the ultra-violet rays are 
directed upon a stencil in which 
numbers or letters are cut so 
that the “sunlight” reaches 
only the exposed skin. The 
markings remain visible for 
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PRESSING TRIGGER FIRES 
OIL FROM THIS CAN 


A NEw oil can that works 
like a gun shoots lubricant into 
hard-to-get-at places. Built 
like a miniature force pump, it 
is operated by pressure on a 
trigger. In response to the 
touch, a jet of oil spurts 
through the long spout and 
easily reaches the machine part 
to be lubricated. There is no 
need to turn the can upside 
down and attempt to splash on 
oil from above with this posi- 
tive feed. 

Within the can, a plunger 
connected to the trigger ad- 
vances into a cylinder in which 
a measured quantity of oil is 
trapped and when the trigger 








two weeks or longer, until the 
child is taken from the hos- 
pital, and, of course, bathing 
does not disturb the markings as would 
be the case if put on by usual means. 








SLOWS MOTORBOAT DOWN 
TO RIGHT FISHING SPEED 


AN OUTBOARD motorboat is slowed to 
rowing speed by a new propeller attach- 
ment for fishermen who wish to troll. The 
device covers the propeller blades and thus 
takes away their normal pitch. With the 
motor throttled down, the usual speed of 
the boat is reduced by half with the troli- 
ing attachment. 

All standard makes of outboard motors 
may be fitted with this invention of a 
Little Falls, Minn., manufacturer, and it 
is made for both two- and three-bladed 
propellers. It can be = attached or 
detached on the water, and is made of 
cast aluminum so that it will not rust. 

When the motor is speeded up, wings on 
the device automatically spread and expose 
the propeller blades. Nearly normal speed 
may therefore be reached without remov- 
ing the attachment. 


With this ultra-violet machine, hospital babies are branded with 
a number or initial by means of which they are identified. 


proof against clogging. This 
insures the lubrication of the invisible 
parts of the motor. 





MOTORISTS CAN NOW GET 
THEIR CHANGE IN GAS 


WHEN a driver stops at a new kind of 
filling pump to buy gasoline for his car, 
he may receive his change, if he prefers, 
in gasoline. Beside the regular glass tank 
is a smaller one containing exactly one 
gallon of gas. It is graduated in cents. 
Any number of cents’ worth of fuel may 
be drawn from the small tank, when the 
attendant presses a lever at the nozzle of 
the regular filling hose. 

If a driver buys five gallons of gasoline, 
for example, at nineteen cents a gallon, 
his bill would be ninety-five cents. Giving 
the attendant a dollar, the motorist need 
not wait for his change. He receives it 
immediately in five cents’ worth of gaso- 
line drawn from the small tank. Filling 
stations may add the device to their regu- 
lar gas pumps with- 


is pulled it ejects this oil. The 
forcible action makes the spout 





Bearings hard to get at are easily lubricated 
with this gun device which shoots the oil out. 





OFFER $50,000 IN PRIZES 
FOR MODEL MAKERS 





out appreciable al- 
teration. Faster 
service and increased 
sales are said to be 
a result. 






































Boys between twelve and 
nineteen years of age may win 
university scholarships, and 
other valuable prizes, in a 
national coach-modeling compe- 
tition just announced. This is 
the first time that university 
scholarships have been given as 
awards for craftsmanship. 

Entrants in the contest, spon- 
sored by the Fisher Body Cor- 
poration of Detroit, Mich., are 
required to construct a dupli- 
cate of a Napoleonic stagecoach 
model from working drawings 
supplied them. For the most 
nearly perfect speci- 
mens of handiwork, 
prizes totaling 
$50,000 in value 
will be awarded, in- 

















A one-gallon tank, graduated in cents, is used 
to give purchaser his exact change in gasoline. 






cluding four four- 
year university 
scholarships. 

The contestants will be divided, accord- 
ing to age, into a junior and senior class. 
scholarships awarded in the junior class 
will be held in trust for their winners until 
they graduate from high school, or are 
ready to enter college. A jury of promi- 
nent educators, headed by Dan C. Beard, 
will judge the models. 
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STUDENTS LEARN TO FLY 
IN CLIPPED WING PLANE 


Now students can learn to fly on the 
ground, yet get all the sensations of actual 
soaring, in a plane that has had its wings 
“clipped.” It will tip, bank, and behave in 
every way like a real airplane, but it can- 
not leave the ground. 

The earthbound craft, devised by two 
Los Angeles inventors, is a small glider 
powered with a two-cylinder motor. Its 
wing surfaces are responsive enough for 
the machine to answer its controls while 
jogging along at only ten or fifteen miles 
an hour. When the student has mastered 
it, he replaces the stub wings with full- 
sized ones and flies away. 


PARACHUTE FOR PLANE 
WORKED BY SPRINGS 


SPRINGS fire into the air the plane-low- 
ering parachute invented by Dr. J. T. Parr, 
an Oakland, Calif., dentist. When the pilot 
of a disabled plane presses a control lever, 
a trapdoor in the upper 
wing opens and the para- 
chute swings plane and 
pilot to earth. Such “air- 
plane parachutes” have 
already been shown fea- 
sible in tests, and Parr 
declares the release of his 
device so positive that 
it will check a plane in 
headlong fall, out of con- 
trol. The parachute is 
attached to the plane at 
the exact center of balance, 
so that when put into use 
it will, according to the 
inventor, hold the plane on 
a level keel during the 
descent so that it will not 
be damaged when the 
ground is reached. 


_ 
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Above is view of parachute, released by springs, 
plane to earth. Below, how ’chute is packed at center of wings. 
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This new type training plane does everything 
but fly. Left, close-up of student at controls. 





STUNT JUMPERS ORDERED 
TO WEAR TWO ’CHUTES 


Two parachutes must be worn by every 
jumper who makes an exhibition, train- 
ing, or testing drop, the Department of 
Commerce has ordered. The auxiliary 
chute is carried for protection in case the 
first fails to open or becomes fouled with 
some part of the airplane. Pilots wear 
only one parachute as they jump only in 
emergencies and the added bulk of a second 
would interfere with their work. 
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RADIO BEACON GUIDES 
PILOT’S BLIND FLIGHT 


Foc might have blanketed his whole trip, 
yet it would not have stopped Capt. Arthur 
Page, crack Marine Corps pilot, who 
recently flew “blind” from Omaha, Neb., 
to Washington, D. C. Stopping only twice 
on the way, at Chicago and Cleveland, to 
refuel his plane, Captain Page guided his 
plane solely by the instruments on the 
dashboard in front of him. 

The illustration shows the visual radio 
beacon indicator that kept him on his 
course without the necessity of watching 
the ground. To avoid risk, he carried an 
observer who did watch the earth, but the 
observer found it unnecessary to give Page 
any directions and contented himself with 
keeping a lookout for other planes. 





The visual radio beacon guided Captain Page, 
above, from Omaha to Washington, D. C. 


2,000 COMPANIES BUSY 
MAKING MODEL PLANES 


NEARLY 2,000 full-sized airplanes, 
motors and all, could be purchased with 
the money now invested in the model air- 
plane industry of America. Last year, 
more than 2,000 companies, ranging from 
“basement factories’ run by schoolboys 
to producers with large financial resources, 
were turning out the light, rubber-band- 
propelled machines. One firm sold $400, 
000 worth of miniature planes in twelve 
months. The model airplane industry in 
the United States now represents an invest- 
ment of approximately $4,000,000. 


WORLD’S BIGGEST AIRSHIP 
TO BE NAMED AKRON 


WHEN the world’s largest dirigible 
emerges next summer from the hangar at 
Akron, Ohio, where it is being constructed 
with a sister-ship of equal size for the 
United States Navy, it will carry the 
name Akron. 

This recently was selected as the name 
of the new super sky dreadnaught by Navy 
officials. Heretofore the airship was desig- 
nated as the ZRS-4, and its sister-ship, 
still unnamed, the ZRS-5. These giants 
will have a gas capacity greater by a mil- 
lion and a half cubic feet than the largest 
airships now in existence. Each will hold 
6,500,000 cubic feet of helium. The only 
Zeppelin type dirigible now owned by the 
United States is the Navy’s six-year-old 
Los Angeles, originally the ZR3. 
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PLANE’S NEW MAIL BAG 
UNHARMED BY FIRE 


OnE of the great menaces to the safety 
of air mail is fire. To protect air cargoes— 
sometimes valued at more than a million 
dollars—a new fireproof asbestos compo- 
sition mail bag was tested at Chicago 
recently. Soaked with gasoline, ignited, 
and left for fifteen minutes, the bag kept 
the mail within unharmed. The new mail 
holder is said to be capable of withstand- 
ing heat that will melt sheet metal. 
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Taking his ease in an arm- 
chair, Alford J. Williams, 
dare-devil of the air, care- 
fully plans out his most 
breath-taking aerial stunts. 





At right, the model plane Wil- 
liams uses to rehearse his thrillers. 
Here he is demonstrating the 
half-roll, used to turn plane over. 










In this seven-foot aluminum ball two men 
will be carried ten miles above the earth. 


A TEN-MILE ascent into the air is 
planned by Prof. M. Piccard, of the Uni- 
versity of Brussels, in Belgium. As this 
issue went to press, the trial was awaiting 
favorable conditions. 

He expects to be swung aloft by a bal- 
loon to a height of 52,000 feet. Not only 
is the air at such a height too thin to 
breathe, but it is possible that a human 
being would “blow up” under the reduced 
pressure. Therefore Piccard constructed 
a hollow ball of aluminum, within which 
he and a companion plan to be sealed. 
Air supplied by a machine similar to that 
used in submarines would be kept at 
normal atmospheric pressure within the 
ball, despite the low pressure outside. 


PLANS TEN-MILE CLIMB IN BIG BALL 


Below is shown the interior of the 
ball equipped for record ascent. 
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STUDIES AIR THRILLERS 
WITH MODEL AT HOME 


WHEN Lieut. Alford J. Williams, former 
Navy flyer, plans an air thriller such as 
his recent spectacular “inverted falling 
leaf,” he uses a model plane to do it. Sit- 
ting comfortably in an armchair at his 
Washington, D. C., home, he can study 
out at leisure just when he will have to 
advance the control stick or kick over the 
rudder. 

Even an experienced airman might 
become bewildered at some point in the 
midst of the hair-raising stunts that 
Williams has performed. For instance, 
when a plane is standing on its side the 
rudder and the elevator, controlling respec 
tively the horizontal direction and tilt of 
the plane in normal flight, exchange duties. 
At such a time hesitation might be fatal. 
That is why Williams, reckless as he seems 
in the air, has rehearsed his stunt with a 
model so many times that his responses 
when in a tight place are automatic. 





FLYING BOATS USED TO 
CATCH FISH POACHERS 


PoacHING fishermen within the three- 
mile limit along the British coast on the 
North Sea are being caught with flying 
boats. Machines of the Royal Flying 
Corps patrol the sole fisheries in these 
waters. When French and Belgian fishing 
vessels were sighted by the winged game 
wardens, they radioed to the ships of the 
Fisheries Protection Flotilla. Arrests fo!- 
lowed. With the success of the aeria’ 
patrol, it is planned to extend the use o 
the flying boats to the herring fisheries at 
other points along the coast. 
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REVOLVING SEATS ADD 
TO RAILROAD COMFORT 


TueEseE double seats for railroad cars, 
mounted on a pivot, turn toward the win- 
dow like Pullman chairs at the will of the 
occupants. The innovation in railway 
seating was recently tried out successfully 
on a Chicago-to-Denver railroad line, and 
other roads are considering its adoption. 

Tilting backs add to the comfort of the 
heavily-upholstered chairs, which may be 
adjusted to any angle by levers at the side 
of them. A rack at the back 
holds coats and hats out of 
travelers’ way. 


“BELGIAN ROLL” TO 
SHAKE CAR APART 


AN AUTOMOBILE is_ turned 
into a bucking broncho by a 
mechanical device called the 
“Belgian Roll,’ which is used 
in a Detroit automobile plant 
to test cars. The function of the 
“Belgian Roll” is to shake and 
shock a car to pieces. If the 
test car discloses weak spots, they are 
made stronger in future models. 

The “Belgian Roll,” built in a pit, con- 
sists chiefly of four large eccentric rollers. 
When a car is lashed in position over the 
test pit with its wheels on these rollers, 
their wobbling revolutions throw the car 
up and down in a series of rapid jolts. 





The “Belgian roll” in operation. The picture was taken while 
the auto was being violently agitated by the erratic rollers. 
This test is made to discover any weak spots in the car. 
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85-MILE-AN-HOUR BUS STREAMLINED 
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France is soon to see this streamlined, high powered bus with porthole windows, whizzing across the 
country on overland routes, carrying 100 passengers and running at more than express train speed. 


PORTHOLE-shaped windows will give 
passengers a view of the roadside they are 
scudding past at eighty-five miles an hour, 
in a remarkable bus just completed at 
Paris, France. This juggernaut of the 
roads seats 100 passengers, besides its two 
drivers. Every part is streamlined for 
speed, even to the curved emergency door 
in the rear. The machine is designed for 
express cross-country travel. 
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NEW LENS CLEANING KIT 
MADE FOR CAMERA MEN 


CLEANING a photographic lens, without 
doing it more harm than good, is not as 
simple a matter as it sounds. Experiments 
made at Hollywood, Calif., where there 
are many lenses to clean, 
showed that most of such 
cleaning was worse than 
useless, and in many cases 
it was said to actually 
impair the quality of pho- 
tography and projection. 

To meet this situation a 
new lens cleaning kit has 
just been developed. It 
consists of a fluid, the 
nature of which is a trade 
secret, a piece of specially 
tanned and hand-brushed 
chamois, and a bit of 
lintless linen made from 
Irish flax. A camel’s-hair 
brush to remove dust com- 
pletes the outfit. It is de- 
signed for use with all 
kinds of lenses, including 
those of a microscope. 





LUMBER PILING MACHINE 
AIDS RUSSIAN INDUSTRY 


PILING boards twice as high and many 
times faster than men, could do it, a new 
machine for stacking lumber is the latest 
labor-saving device put into use in Soviet 
Russia. The machine is operated by an 
electric motor and stands about thirty 
feet high. 

Lumber is laid on steel bracket exten- 
sions attached to an endless chain. The 
planks are carried to the top of the 
machine where levers shift them from one 
side of the bracket extensions to the other 
so that they are always on top. The planks 
are then carried down the other side of 
the machine until they reach two long steel 
arms down which they slide. A laborer on 
the stack of lumber then picks them off 
and places them on the pile, as illustrated 
in the photograph below. 

With the use of this machine, two or 
three men are able to do the work for 
which, under the old method, a large crew 
was needed. As the lumber industry of 
Russia is in the process of rapid develop- 
ment, a machine of this kind was indis- 
pensable. It was designed by native inven- 
tors at the request of the government. 
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Soviet Russia has just installed this lumber 
piler which does the work of many men. 
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Above, Fernand Cellerier, who saved the rare 
statue. At right. magnified section of wood 
which proved relic was made from linden tree. 


A PRICELESS 400-year-old piece of 
wooden sculpture in the Louvre, Paris, 
was recently saved from destruction. How 
the scientific use of lamps conquered the 
insects that were destroying it has just 
been revealed by Fernand Cellerier, offi- 
cial “doctor” of the statues and paintings 
in the French institution. 

An Alsace museum presented to the 
Louvre the statue, seven feet tall, of the 
Virgin carrying the infant Jesus. It was 
highly valued as a choice example of fif- 
teenth-century German sculpture. 

Two years ago, a vast cloud of insects 
swarmed from the statue. Consternation 
seized the museum officials and the price- 
less relic was immediately examined. It 
proved to be the nesting place of quanti- 
ties of insect grubs whose growth had been 


NEW PROCESS SHOWS 
MITES AS GIANTS 


Mites become monsters before 
the camera of J. G. Pratt, United 
States Department of Agriculture 
photographer. After years of 
research, he has discovered a proc- 
ess by which he can take pictures 
of insects and plants magnified to 
astonishing size—from twenty to 
three hundred diameters. 

Pratt’s achievement is considered 
remarkable because he can picture with 
clarity of detail a whole insect, magnified 
to giant size. Formerly a textbook of biol- 
ogy could show only a drawing of such a 
subject, necessarily failing to give a clear 
idea of its appearance. 

Armed with his special camera, Pratt 
has pictured such insects as the plant aphid 
or “ant cow” which supplies ants with 
honey food. According to Pratt, the tiny 
insect has never before been photographed. 
Other pictures which he has made show 
how a fern propagates itself by spores. 


LAMPS RID PRICELESS 
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STATUE OF PESTS 













hastened by the gallery’s warmth. Anti- 
septics were injected to kill them and 
the statue was replaced. 

In April of last year, another swarm 
of insects appeared. Cellerier, the statue 
expert, was called in and set up a labora- 
tory in the Louvre. 

Taking small slices of wocd from the 
back of the statue, he examined them under 
the microscope and found them to have 
come from the trunk of a linden tree. It 
was then easy to identify the insect as a 
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Virgin of Isenheim, priceless sculpture, 
saved from insects by powerful lamps. 


beetle-like species of the family known 
as Anobies. 

The last step was the use of one of 
Cellerier’s cwn inventions, a hermetically 
sealed cabinet in which the statue was 
exposed to the rays of powerful lamps 
for thirty days. This type of treatment 
is used widely to preserve rare woods. 
Applied to the statue, it baked it dry of 
sap, which had served as food for the lar- 
vae. When the statue was removed from 
the case, it was free of the pest. 













J. G. Pratt, Government photographer, shows how he makes highly enlarged pictures of insects. 
Inset is a photo of tiny aphid taken by Pratt and magnified about twenty-five diameters. 
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Dressed in diving helmet he will use in the 
Fijis, Arthur C. Pillsbury demonstrates camera. 


WHAT are said to be the first natural 
color movies of undersea life are to be 
filmed by Arthur C. Pillsbury, Berkeley, 
Calif., photographer. He and Mrs. Pills- 
bury recently sailed for the tropical 
island of Suva, in the midst of the Fiji 
Islands, where he plans to photograph 
giant starfish, sea anemones, and rare 
tropical fish at depths from fifteen to fifty 
feet beneath the surface. There, clad in 
bathing suits and diving helmets, Pillsbury 
and his wife will work in shifts of one hour. 

The special cameras which they took 
with them have been proved water-tight 
by immersion in San Francisco Bay for 
twenty-four hours. Each is inclosed in a 
sealed housing of brass, with a window of 
fine optical glass. Attachments on the 
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TO MAKE COLORED MOVIE OF FISH 


Two exposures of sea-urchins made with the 
camera to be used under water in filming fish. 


box permit Pillsbury to change films under 
water. Pillsbury plans to expose 25,000 
feet of film, if man-eating sharks and 
barracudas do not interrupt his work. 

No effort will be made to get pictures 
of marine life at great depth, as Pillsbury 
is not equipped with a diving bell. His 
interest primarily is in the more highly 
colored fish that live near the surface of 
the tropical seas. His photographs, supple- 
mented with the data he will gather, 
should add largely to the scientific knowl- 
edge of these fish. 
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CALORIE COUNTER 
TELLS YOU WHAT 
TO EAT 


DETERMINING the number of calories, 
or units of heat energy, a person should 
have in his daily diet, a “calorimat”’ is 
being installed in public places of Ber- 
lin, Germany. The machine tests one’s 
weight and height and then delivers a 
printed card from a slot giving the calorie 
ration for the day. Various focds contain 
different amounts of calories per pound, 
and by consulting a diet table showing 
these a person can adjust his eating habits 
accordingly so that he will be sure to get 
the required amount of nourishment. 

Inserting a coin starts the machine. A 
system of levers and plungers operated 
by the person standing on the machine 
sets it in motion and out comes the card 
telling how much you should eat today. 
To assist people in determining what and 
how much to eat, some restaurants in the 
United States print on their menus the 
number of calories each dish contains. 





UNSINKABLE BOAT MEETS 
TEST IN GERMANY 


More like a submarine than a surface 
craft, this novelty in lifeboats is said to be 
unsinkable. Its seaworthy qualities were 
demonstrated not long ago in a trial trip 
cver Lake Constance, Germany. The 
conical hull is divided into six water-tight 
compartments and a weight below helps 
maintain stability. 


WORK WITH BIG ROCKETS 
IS AGAIN UNDER WAY 


New aid for his experiments with high- 
altitude rockets enables Prof. Robert H 
Goddard, of Clark University, to con- 
tinue the work he began several years ago. 
Daniel Guggenheim, backer of a recent 
safety contest for airplane types and of 
other important aviation researches, is 
helping Goddard. The rocket will be 
used for observations at high altitudes. 





Looking like a cross between 
a dirigible and a submarine, 
this conical-shaped lifeboat 
was recently demonstrated on 
Lake Constance, Germany. 
Divided into six water-tight 
sections, with water-tight 
cabin on top of them, the 
craft, it is claimed, can’t sink. 
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LIQUID PAPER, SHOT OVER 
LAND, HELPS FARMERS 


Strips of soft paper to cover farm land 
have been tried in this country, where 
they protect growing shoots and increase 
the yield of corn and other agricultural 
products. The labor of laying these strips 
properly is lessened by the invention of a 
German engineer which sprays a fluid 
solution from a device like an air gun. 
When this strikes the ground, it hardens 
into paper, of a sort that is not dissolved 
by rain and impossible for the wind to 
blow away. 

According to the inventor, Arthur 
Streich, who recently demonstrated the 
device in Berlin, it benefits growing farm 
plants by raising the soil temperature, 
killing undesirable insects, and protecting 
the beneficial bacteria in the soil. 


TOOL IS HANDLE, WRENCH, 
HAMMER ALL IN ONE 


A pIEceE of cold-rolled steel about a foot 
long and deeply notched is a new tool for 
the man who works around the house, as 
well as for professional house painters and 
decorators. It is scientifically designed 





















At right, a close-up of tool that 
has many uses. Above, painter 
uses one to carry his buckets 
and two to hold the brushes. 
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MIRROR a ciininesienen TO MOVIE 


A MIRROR is the secret of 
a new movie trick which 
makes a small room appear 
like a big one, thus saving 
studio space. The mirror 
supplies part of the dis- 
tance. The picture and dia- 
gram show how it is done. 
Pointed at the mirror, the 
camera records the reflected 
images of the actors in the 
“set,” thus adding appre- 
ciably to the depth of the 
scene as seen on the screen. 
The diagram below _illus- 
trates the process. 


<°° ‘WHERE CAMERA 
. 42 WOULD HAVE TO 
“*\ BE PLACED TO 
\\. GET SAME EFFECT 
\ ‘ WITHOUT MIRROR 

















for the greatest possible number of uses. 

The five-ounce tool makes a convenient 
handle for carrying two buckets of paste 
or of kalsomine. Laid across the top of 
the bucket, the tool may be used as a rest 
for the brush. Slots engage the sides of 
the bucket, and the brush is held either 
horizontally or vertically. Its straight edge 
is more convenient than the curved edge 
of a bucket for wiping surplus paint from 
a brush. Two buckets can be carried and 
still have one hand free. 

In addition, the tool serves as a hammer 
or as a stirring paddle, while a slot in its 
center enables it to be used as a wrench. 





CAMERA COPIES 
RARE BOOKS 


Copies of books so rare as 
to be without price will soon 
be available to students and 
historians the world over, 
through the modern use of 
photography. A New York 
society will select book treas- 
ures from the greatest collec- 
tions of the world and photo- 
graph their leaves. These will 
be bound and distributed at a 
nominal fee to sixty-four libra- 
ries and to the members of 
the society. Five 
rare volumes have 
already been cop- 
ied in this way, and 
a dozen more are 
immediately to fol- 
low them. 








The suggestion of distance in the background is obtained 
by photographing the actors in the mirror, instead of 
turning camera directly on them. Left: How it’s done, 





NEW HACK SAW BLADE HAS 
BIG AND LITTLE TEETH 





Teeth, graduated from fine to coarse on this 
German hack saw, adds to tool’s efficiency. 


FINE teeth for starting a cut, and larger 
teeth for regular sawing, are combined in 
a new kind of hack saw blade. From one 
end to the other the teeth gradually 
increase in size. Only one half of the blade 
is used at a time. Made for cutting iron 
and steel, the blade is said to be unlikely 
to jam and break. The new blade is a 
recent German invention. 





HIGHEST THING ON SEA 
IS MAJESTIC’S MAST 


THE highest thing on the sea is the mast 
tip of the transatlantic liner Majestic. 
Operated at its slightest possible draft, its 
topmast towers 229 feet above the water 
line. This was disclosed by a survey 
recently made by Army engineers for the 
Port of New York Authority, in order to 
pass on a proposal to erect a railroad 
bridge over the Hudson River at a point 
where transatlantic vessels would have to 
steam under it. The survey showed that. 
a fixed bridge 172 feet above high water 
at midstream, which had been proposed 
at first, would make it impossible for 
nineteen transatlantic passenger liners to 
pass underneath. 
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PINCHOT GETS FINE VIEW OF SKATE 
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“EXTINCT” PASSENGER 
PIGEON SEEN ALIVE 


RECENT reports that the passenger 
pigeon, which supposedly became extinct 
in 1914, may not have perished after all 
have been given added weight by a 
scientific observer. 

The first reports concerned the 
observations of two laymen. A Michigan 
publisher reported seeing a pair of pas- 
senger pigeons on the road sixteen miles 
from his Munising home. From a dis- 
tance of only ten feet he could plainly 
identify them by the sheen on the neck 
and the red eyes. A Traverse City, 
Mich., physician, driving from Florida, 
observed a flock of about fifteen between 
Indianapolis and Kokomo, Ind. Both 
these men had hunted the birds in the 
years when they were common and were 





At right an 800-pound skate is 
being hauled aboard Gifford Pin- 
chot’s boat. Above, a remarkable 
picture of a big skate swimming. 


UnusuaL photographs of 
skates were obtained by Gifford 
Pinchot, former governor of 
Pennsylvania, on his recent 
expedition through the Mar- 
quesas and French Oceania in 
the southern Pacific Ocean. 

The cruise, taken as a fishing 
and scientific trip, covered 15,000 
miles. Off the Marquesas, island 
colonies of France, Pinchot landed 








thoroughly familiar 
with them. 
Now Dr. Philip 


Hadley, University of 
Michigan biologist, 
reports that he L.imself 
recently saw a_ bird 
that may have been 
a passenger pigeon; 
his companion, a vet- 
eran naturalist, 
obtained a better look 
and positively identi- 
fied the bird. Doctor 
Hadley suggests that 
the species may be 
returninzto thenorth- 
ern peninsula of Mich- 
igan, once a famous 
nesting ground for 
them. 

Science has long 
considered the passen- 








some remarkable specimens of 

skates, large members of the sting ray 
or devilfish family. After a long fight, 
an unusually large skate measuring almost 
twelve feet from fin tip to fin tip was 
captured and hauled on board by means 
of block and tackle. It weighed almost 
800 pounds. Clear photographs were 
also obtained of skates swimming near 
the surface of the sea. 
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SELF-ADJUSTING CASTER 
KEEPS TABLE LEVEL 


TABLES cease to wobbie when their legs 
are fitted with a new kind of automatic, 
self-adjusting caster invented in England. 
A wood-screw attaches each one perma- 
nently to the furniture leg. Because of its 
ingenious construction the caster keeps 
furniture steady on an uneven floor. 

Within the caster 
is a plunger, which, 
under the weight 
of the piece of 
furniture, descends 
and slowly forces 


a few spoonfuls of 
fluid pm he AIRTIGHT DA DIAP/RAGM 


( CHAMBER 
resistance of a ball Y 


valve into an air- 









: Vf 
tight chamber. As wet 

ght chamber. As PLUNGER RAN COIL 
soon as the weight IAASPRING 
is removed, the WQUIOG@RSES 


fluid spurts back BALL VALVE 


and the plunger rises of its own accord. 
Thus all four casters of a table are kept 
firmly on the ground, because absence of 
support from a short leg increases the 
weight on the others and they sink. 


ger pigeon as extinct 
as the auk or dodo. The last known speci- 
men died in 1914 in a Cincinnati, O., 
zoological park. Previous to that, the 
last wild bird was seen near Detroit, 
Mich., in 1898, according to report. 








REAL GAS ENGINE FLIES 
EIGHT-POUND PLANE 


WHEN Canning Godfrey, formerly 
a pilot in the Royal Flying Corps, 
wanted a souvenir of his flying 
days he and his cousin built this 
remarkable model airplane of seven 
and one half foot wing span and 
powered it with a one-eighth horse- 
power gasoline motor. The machine 
is almost a perfect reproduction of 
one of the machines Godfrey flew. 
It makes flights under its own 
power, though no pilot, of course, 
can be carried aboard. 

A veteran model maker can 
appreciate Godfrey’s feelings when 
he first filled the half-pint gasoline 
tank and set the fragile model free. 
But automatic controls operated 
perfectly, and the model, after a 
short flight, landed gracefully with- 
out damage. The half pint of fuel 
will keep the plane in the air for 
twenty minutes. The total weight 














of the model, ready to fly, is eight 
and one half pounds. 


Canning Godfrey shows his seven-foot model of 
the 1,000-horsepower liner City of Liverpool. 
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“THUMB TACKS” IN ROAD 
STOP CARELESS DRIVERS 


Monster thumb tacks are now being 
placed at strategic points about the city 
of Cincinnati. These tacks bump thought- 
less motorists who ride over them into 
keeping their cars as quiet as possible 
when approaching a hospital or passing 
through other quiet zones. 

The tacks are imbedded in the road 
while their heads stick up just high 
enough to make 
themselves felt 
should sidewalk 
warning signs also 
be overlooked. 

Other cities 
throughout the 
country are adopt- 
ing this novel in- 
novation. It is 
found that the tacks 
readily stop motor- 
ists who are inclined 
to pay little atten- 
tion to white lines. 



















Thumb tacks, placed in roadways, serve as 
warning to drivers who ignore white lines. 
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LOCOMOTIVES USED TO FIGHT FIRES 














Railway locomotive equipped to fight fires, by pumping water at high pressure from its 


tender tank. 


ENGINEERS of the Chicago, Milwaukee, 
St. Paul, and Pacific Railway have also 
become fire-fighters, their new job result- 
ing from the installation of fire-fighting 
apparatus on switch locomotives. 

High-pressure hose lines, operated by 
powerful pumps fed from the water tank 
in the tender, are the feature of the 
equipment. It is expected to give valu- 





MOTORCYCLE GIVES GLIDER SEND-OFF 


A MOTORCYCLE was used recently to 
launch a motorless plane. The glider, 
towed at the end of a 150-foot rope, rose 
into the air as soon as sufficient speed 
was attained. When the cable was 
released the glider made a successful flight, 
with the president of the University of 
Detroit Glider Club at the controls. 

The launching was described by the 
glider pilot as the smoothest he had 
experienced. Automobiles, airplanes, and 
motor boats have been used to give 
soaring planes a start, though of: 
course, in the vast majority of 
cases, a shock cord, in the hands 
of a number of men, is drawn taut 
and in response to this the glider 
rises into the air, the cable auto- 
matically dropping off. This 
experiment with a _ motorcycle 
indicates that, where the terrain 


permits, the use of man power may be 
displaced by the more powerful machine 
which it is expected will give a smoother 
and more certain send-off. 




















How a motorcycle rider towed a glider at the end of a 150-foot rope until the 
plane rose into the air. Above, the glider is up and the towline has dropped clear. 


In photo, the engine is seen throwing water over flaming coaches in a test. 


able aid in fighting blazes along the rail- 
road right of way. The locomotive fire 
engines were tried out successfully on a 
trial blaze of old railway cars. 





CAMERA ON ROCKET GETS 
HIGH ALTITUDE PHOTOS 





rocket, powder 


The camera is inserted in 
added, and then sect off to get sky photos. 
. 


A VERITABLE flying camera is the inven- 
tion of a twenty-three-year-old German 
student at the Hindenburg Polytechnic 
Institute. When he wanted to take 
pictures from a height of a quarter-mile 
or so above the ground, he had this novel 
rocket built at a nearby fireworks plant 
and equipped it with an automatic camera. 
It snaps photos of its own accord while 
the rocket whizzes through the atmos- 
phere. A_ protective device saves the 
camera when the rocket falls. 
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GIANT HARROW IS 65 FEET WIDE 











Tractor powered, the world’s biggest harrow is being used on an Oregon ranch, near Wasco, where 


steep side-hill fields are not uncommon, 


A GIANT among agricultural implements, 
this enormous harrow recently went into 
service on a Wasco County, Ore., ranch 
to prepare the ground for wheat-growing. 
It measures sixty-five feet from end to 
end. Hills have no terrors for it, since 
the tractor-drawn implement can cultivate 
on a slant. 
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SIX ASTROLOGERS FAIL 
TO MEET SIMPLE TEST 


“ASTROLOGERS” try to read an individ- 
ual’s future from his birth date. How 
well six of them succeeded in doing this 
is reported by Dr. Walter F. Prince, of 
Boston, Mass. No two of these astrologers 
agreed about a certain man on any point. 
In everything they guessed ninety per- 
cent wrong. 


FAUCET HOOK-UP EASY 
WITH NEW HOSE REEL 


Ir 1s unnecessary to unwind the entire 
length of hose from a new hose reel to 
make the connection between the nipple 
and the water faucet. A hole in the center 
of one side of the reel allows the nipple 
end and about six feet of hose to be 
carried through. The connection can be 
made and only as much hose unwound 
at the nozzle end as one needs. 


a | 
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The end of the hose to be attached to the water 
faucet comes out at the side of this new reel. 


The huge drag is sixty-five feet wide in sixteen sections. 





WIRE-STRIPPING PLIERS 
REMOVE INSULATION 


A STRIPPING device on the handles of 
pliers recently put on the market can be 
used to scrape insulation from an electric 
wire. 

The improved plier can also be used to 
scrape the wire-end, leaving it ready for 
contact. The plier ends allow the jaws 
to bite into the insulation, but not to cut 
into the wire. Twisting the plier once or 
twice around the wire severs the insulation, 
and it can be easily removed. 





Stripping insulation from wire is easy with 
these pliers, which have a device to do this. 


BLIMP LANDS ON SHIP’S 
DECK FOR PASSENGER 


As THE first lighter-than-air “tender” 
to pick up a passenger from an ocean- 
going steamship before it docks and 
bring him to port, the 
Goodyear blimp May- 
flower, recently made 
aerial history in New 
York Harbor. 

While the liner 
Bremen lay in quaran- 
tine waiting to steam 
to its pier at Brook- 
lyn, the 86,000-cubic- 
foot silver blimp 
circled overhead and 
then settled down on 
the small miattress- 
protected after deck 
of the vessel. Thirty 
members of the Bre- 
men’s crew steadied 
the airship, and Paul 
W. Litchfield, presi- 





stopped along- 
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Company, climbed into the gondola. 

With propellers humming, the motored 
gas bag sailed away. Litchfield was able 
to arrive at his hotel in New York City 
an hour before his sons, who came ashore 
in the regular manner. 





MECHANICAL ICEMAN NOW 
GIVES ICE TO DINING CAR 


A MECHANICAL iceman now takes the 
place of four to six men with ladders and 
pails who formerly loaded dining cars of 
the New York Central Railroad with ice. 

The new device is a speedy electric 
truck that rolls down the train platform 
at eight miles an hour, bearing seven 400- 
pound cakes of ice. 
When it has 





side a car, 


Refrigerators on dining cars are now filled by 
this truck which has an elevator attachment. 


the ice platform rises like an elevator until 
a man standing on it can easily drop 
chopped pieces of ice down the receiver 
in the rocf of the car. 

Bigger pieces are loaded through the 
side doors of the car, with the platform 
brought down to the proper level. The 
first of the new “mechanical icemen” was 
recently placed in operation in the New 
York Central yards at Buffalo, N. Y. 








dent of the Goodyear 
Tire and Rubber 


The blimp Mayflower made history when it landed on the deck 
of the Bremen, picked up a passenger, and carried him ashore. 
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ELECTRIC SHOVEL GRABS 
15 TONS AT A BITE 
IN IRON MINING 


ROM the appearance of the picture 
at the right, this curious scene might 


be a miniature model with a toy 
train, but it is actually one of the largest 
of the huge iron mines in the region of 
northern Minnesota and Wisconsin known 
locally as “The Range.” The unusual 
photograph shows just how “open pit” 
mines supply a large part of the iron that, 
converted into steel, goes into bridges and 
skyscrapers. 

Though most persons think of a mine 
as a deep, narrow, shaft, these mines are 
worked in the open air. Their ore is 
reached by a process known as “strip- 
ping.” A shallow covering of earth is 
removed, laying bare the ore, 
which is loaded on cars on a cir- 
cular railroad to be brought to 
the outer level. 

Giant electric shovels, a recent 





























invention which is revolutioniz- 
ing this type of mining, are now 
displacing steam shovels for 
loading the trains. A typical 
1,100-ton monster illustrated 
here snatches up a fifteen-ton 
mouthful and reaches out in a 
circle whose diameter is as long 
as a city block. If necessary, it 
could raise its bucket as high as 
a ten-story building. 

On its arrival at the surface 
the iron ore goes through the 
“washing shed,’ where it is 
washed and sifted to remove 
foreign substances. Then trains 
carry it to the ore docks at the 















head of the Great Lakes, whence 
it is shipped to foundries. 








This mammoth stripping shovel digs 15 tons at a bite. 





BIGGEST ENGINE FRAME IN ONE PIECE 


WHAT is said to be the largest one-piece 
locomotive frame in the world has just 
been rolled out at a Granite City, IIL, 
foundry. Some idea of its size is gained 
by comparing the figure of the man stand- 


ing at the right-hand end in the picture. 

The monster frame measures sixty feet 
from end to end, and weighs 82,000 
pounds. It will be used in the first of an 
order of twenty-five high-speed freight 











es 











The earth is stripped away to expose the ore in 
the great iron mines of Minnesota and Wisconsin. 





locomotives for the Union Pacific Rail- 
road. 

Making the whole frame in one piece is 
considered a triumph of modern steel- 
casting. Since even the cylinders are 
integral with the frame, the locomotives 
will have fewer parts requiring adjustment 
in service. This results in greatly reduced 
operating costs and is expected to add to 
the life of the engine. 





VIOLET LIGHT IS ALL SEA 
GETS 700 FEET DOWN 


Far below the surface of the sea, an 
observer sees a scene illuminated in violet 
light. William Beebe, New York explorer, 
described this light in a recent report to 
the New York Zoological Society. 

Beebe and a companion made a record 
1,426-foot dive off the Bermuda coast in 
a steel globe invented by Otis Barton, 
Philadelphia engineer (P.S.M., Sept. °30, 
p. 56). From within the window-studded 
globe, Beebe, with a spectroscope, made 
studies of the weird light. As the globe 
descended, the color of the water changed 
from greenish to blue and then to violet. 
Below 700 feet, there is total darkness. 


me 

















This sixty-foot skeleton of a great locomotive is cast all in one piece, including the cylinders. When the engine is finished it will 
look like the giant seen above and will be one of twenty-five that the Union Pacific Railroad will use in hauling trains of freight. 
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The Architect Builds His Own Home—A Series 


Haste, Repent at Leisure 


Buildin 
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Is the warning of 





this Akron, Ohio, 
expert whose home 
cost him more than 
he had planned on. 
Here he tells you how 
that happened to 
him and why, and 
how you can avoid 
expensive changes. 


































A fireplace is the 
center of attraction 
in this living room. 


N ARCHITECT, no 


matter how 
expert he may be, is after all only 
human. And so like the layman, 
when he builds his own home, he 
may change his mind after construction 
is started and thereby increase the cost 


beyond his original estimates. I myself 
recently demonstrated this when I started 
out to build what I intended to be a small 
and economical home and ended by having 
it cost me twenty-five percent more than I 
had anticipated. 

However, such changes as I made 
resulted in increasing the value of the 
house more than sufficient to offset the 
additional expense. 

The majority of home builders find, 
though, that the extra money they have 
spent does not show up in the finished 
house and therefore represents money 











that is wasted. 
The reason is 
simple. Almost 


everyone who 
builds a heme 
will plan and talk 
about it for 
months, and 
scmetimes years, 
before the proj- 
ect takes form. 
But the decision 
actually to begin 
construction usu- 
ally is made sud- 
denly. Everything 
then is rushed, 
including the construction. Costs are often 
inaccurate and high. The contractor's 
conception of the heuse is not clear-cut 
because the work had not been fully 
planned before the contract was awarded. 
Consequently, considerable guessing must 
be done in bidding. In the end, the owner 
pays more than if he had proceeded sys- 
tematically and without undue haste. 

The most fundamental rule that can 
be followed in building a home is to take 
plenty of time to study both the prelim- 
inary plans and the working drawings and 
specifications, so that when bids are asked, 
the contractors will not be forced to guess. 
The owner should be able, through his 
study, to visualize the completed project. 
It will then not be necessary for him to 
go on the job and make changes that bring 
additional expens2. 


The house is fundamentally a cube, which is the most economical 
form a building can take. 


Note stonework about the front entrance. 


By CHARLES W. FRANK 


My home cost more than I had antici- 
pated because I wanted to put into it the 
most modern and efficient products and 
devices I could find. I felt that, being an 
architect, it was necessary to make a model 
home for myself. But, after all, the addi- 
tional cost represented by such items is 
really a part of the basic cost of the house, 
if it is to be a comfortable home. 


HAVE tried to make my house sub- 
stantial—livable but not luxurious. I 
had a good plan. I know that because it 
works. And it works because one can live 
in the house without inconvenience or 





For his own home an ar- 
chitect builds the _ best 
house he can design. This 
is the first of a series of 
articles in which leading 
architects in various parts 
of the country describe 
the homes they built for 
themselves. You will find 
these the most novel and 
useful articles ever pub- 
lished on housebuilding. 
—THE EDITOR. 
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regret. I am just like everyone else and if 
I built another residence for myself, I 
should make some changes. That, how- 
ever, is true of almost every building that 
is constructed. Regardless of study, 
improvements are always possible. There 
are no absolute standards of good taste, for 
taste is, in a large measure, a question of 
opinion. I, therefore, do not hold up my 
house as an example either of a mcdel home 
or one that is architectually perfect. I do 
say, however, that the plans as shown are 
practical for a small family. 


N exterior appearance, the house is fun- 
damentally a cube. That is, the four 
sides of the main portion are nearly square, 
and the roof is plain, being broken by only 
one dormer. This is the most econom- 
ical form that a building can take. It 
gives the maximum of usable space for a 
given set of dimensions, and at a low rela- 
tive cost. But such a house is more diffi- 
cult than other types to make attractive. 
Unless great care is taken in the design, 
an ugly structure will result. 
By giving attention to details that might 
be considered superfluous, I tried to make 
the house pleasing in appearance. The 


front entrance affords an example. About © 


it is considerable stonework that could 
have been omitted; but then the doorway 
would not have been inviting. The 
wrought-iron balcony on the window 
directly above the door is another item 
that might have been left out, but it would 
have detracted from the appearance. The 
combined cost of the bal- 
cony and extra stonework 
was not more than $200. I 
consider money spent for 
such items well invested. 

The first floor embodies 
most of the features usually 
found in a large residence, 
but seldom found in a small 
one. For instance, there are 
two stairways, a full main 
stair hall, a_ refrigerating 
room, breakfast room, pan- 
try, and downstairs lava- 
tory. In order to include 
these features, I arbitrarily 
cut down the size of my liv- 
ing room, dining room, and 
kitchen, but not to such an 
extent as to impair the prac- 
ticability of the plan. 

Step through the front 
doorway, and you find your- 
self in the hallway having a 
faience tile floor. I put this 
floor in the main stair hall, 
lavatory, and coat room 
because these rooms receive \ 
direct traffic from out of 
doors, and accumulate dirt cs 
quickly in bad weather. 

I provided a_ telephone 
booth in the coat room to the right of 
the main entrance. Anyone may use the 
telephone without disturbing others in the 
house or without having to turn off the 
radio or silence other sounds that might 
interfere with hearing. In small homes 
such as this, telephone conversations are 
heard easily in any part of the house. I 
find that the sound of the bell, being more 
penetrating than the normal voice, can be 
heard easily by anyone in any part of the 
house when the closet door is shut. In 
fact, I had to muffle it a little. 


3 
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Rubber floor of 
a gray and white 
pattern is used in 
the kitchen, 
refrigerating 
room, pantry, and 
breakfast room. 
I felt when I built 
the house, and I 
have learned 
since, that this 
material is about 
the most practi- 
cal that can be 
used for the pur- 
poses I have men- 
tioned, because it 
outwears any 
other material of 
its nature, is 
surely much eas- 
ier to keep clean 
and is also attractive in its appearance. 

A refrigerating room is, perhaps, not 
essential in a home, but it is an important 
convenience. Experience has shown me 
that to have your refrigerating plant right 
in the kitchen is a mistake. It might save 
a few steps a day, but the heat from cook- 
ing and from the kitchen radiator keeps 
your refrigerator working overtime. A 
small room for the refrigerator, immedi- 
ately adjoining the kitchen, also makes a 
splendid place for cold storage of vege- 
tables, fruits, and other foods. 

In a projecting portion of the house, 
directly to the rear of the kitchen and its 
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BEDROOM 


DRESSING || 
ROOM 


Plans show the first and second floors of this model small home into 
which are incorporated most features usually found in large houses. 


adjoining rooms, is a two-car garage. This 
is convenient, but has the disadvantage of 
leading directly into the kitchen. This 
can be overcome in a large home, but in a 
small residence it is the most practical 
arrangement. 


6 lw second floor plan was designed for 
a family of four—the husband, wife, 
two children, and a servant. It has a large 
owner’s bed and sitting room, dressing 
room, and bath. That comprises what I 
designate as the owner's suite, and is acces- 
sible only through one door to the owner’s 
room. There are two additional rooms 
with bath, and a maid’s room and bath 
over the garage. In the owner’s bedroom 
is a fireplace, equipped for gas. 

The third floor is finished for recrea- 
tional purposes. It includes, also, a large 
cedar storage room with drawers and 
shelves. 

The house contains three baths in addi- 
tion to the downstairs lavatory. In order 
to get three baths in a house of this size, 
it was necessary to make them all small. 
In fact, they are just about the size of a 
typical hotel bathroom. The advantage 
cf making them of modest dimensions is 
that you can make them better for a given 
amount of money than if you built them 
large. And they are just as serviceable. 
Each of the baths has a shower, built-in 
fixtures such as soap dishes, and is tiled 
to the ceiling. 

The house has a basement, but I have 
not mentioned (Continued on page 148) 












At the right of the living 
room fireplace is a_ built-in 
bookcase. Directly beneath 
the large lamp is a panel in 
the wall that gives ready 
access to the plumbing when 
any repairwork is necessary. 


A single dormer, as seen at 
the right, interrupts the lines 


of the roof. Such a plan 
makes for simplicity and 
economy. On _ this house 

















shingles of copper were used. 
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Easy New Ways 
to Do Old Familiar 
Household Jobs 









REVERSIBLE IRONING’ BOARD. 
Clamped to a kitchen table, this board 
serves a double purpose. There is a wide 
surface upon which ordinary ironing is 
done anda narrow arm forpressingsleeves. 


RUBBER BUT FIREPROOF. By a special 
process these dishes of hard rubber are kept 
from burning and come in attractive colors. 







HANDLE LIFTS THE LID. To raise the cover 
of this all metal coffee pot, just snap loose the 
hinged handle. The pot’s top contains a vacuum. 








MEASURE YOUR BUTTER. No 
longer do housewives have to guess at 
the amount of butter or lard they use. 
Slits in the measure give right amount. 





NO SPOON IS NEEDED. This ingen- 
ious device stirs the contents of a glass 
by lifting handle which whirls a loop. 








NOT A MEAT CHOPPER. 

This handy tool is not what 
4 it appears to be. It has 
interchangeable drums, one 
of which slices apples or 
potatoes while the other 
crumbs bread or can be 







WATCHDOG OF THE ICEBOX. This ther- used to chop cheese or nuts. 

mometer, placed inside your refrigerator, tells er . os — ne . : 
you if the temperature is right to preserve foods. SKILLET GOES IN OVEN. The handle of this alumi- 
A red mark indicates the 50 degree danger line. num dish is removable, which makes it possible to bake 


in it without crowding other utensils out of the oven. 
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DRIP YOUR TEA. An 
especially constructed pot 
makes it possible to brew 
tea exactly as coffee is made 
when dripped. A small con- 
tainer holds the tea leaves, 
boiling water is poured 
through them and_ then 
vour tea is ready to serve. 


he 








IT’S SUCTION DOES IT. The 
bathroom wall is not disfigured by 
this suction-held brush_ holder. 


= el 
Lote Se ae , 
NO METAL TO MAR WOODWORK. This improved floor 


cleaner is designed to mop right up to baseboards or furniture 
as there are no exposed metal parts. Inset shows lever that 
quickly wrings mop dry without touching it with the hands. 
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FOR PICNIC OR FIREPLACE. The forked stick, 
upon which hot dogs are roasted when out in the 
woods, is pass¢e. This fork, with a double crook, 


does the trick better and the food can not fall off. ai z é aS 
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STOPS SPLASHING. 
This metal shield, clamped 
to the edge of the sink, 
keeps the water from fly- 
ing all over youand makes 
unnecessary the use of a 
rubber apron. When not 
in use to protect your 
clothes and the kitchen 
floor, it can easily be slid 
s out of sight beneath sink, 





SHREDDED FOR BABY. Just enough vegetables for the 
little one’s meal can be shredded in a jiffy with this per- 
forated metal sieve which fits over glass dish. A spatula 
to force vegetable through the mesh comes with the set. 
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Is It a Sporting Chance? 


ITH characteristic energy and thoroughness, a group 

\ \ of multi-millionaires have set about the business of 

defending the America’s Cup in the series of races with 
Sir Thomas Lipton’s latest yacht. 

Unlimited financial backing has made it possible to com- 
mandeer the finest of materials and the greatest of nautical 
architects in the building of four racing yachts, the Weetamoe, 
the Yankee, the Whirlwind, and the Enterprise. The engineer- 
ing skill that has gone into the job may be judged by studying 
the drawings on page 30. 

PoruLar SCIENCE MONTHLY is, of course, only interested in 
the scientific aspect of the building of these yachts. From this 
point of view, we believe our readers will agree that the ex- 
pense seems justified. 

However, it occurs to us that many sportsmen in this country 
will feel that it is hardly sporting to mass such an aggregation 
of brains and capital against Sir Thomas’s single craft. Only one 
of the four American yachts will race, yet that one will repre- 
sent, in effect, the best of four attempts to build a speed yacht. 

Wouldn’t it have been a bit more sportsmanlike for the 
American backers of yacht racing to pool their resources and 
take a sporting chance on the production of a single yacht to 
race a boat that crossed the ocean under its own canvas? 


Your Eye Beats the Camera 


N CERTAIN ways the human eye is far better than the finest 
of cameras. In others, the camera is far superior. The lens 
in the human eye is, for example, a crude piece of mechanism 
as compared with a fine camera lens. The camera lens sees ob- 
jects over a considerable area with uniformly good definition. 
The lens in the human eye, on the other hand, is so crude, opti- 
cally speaking, that it would be almost useless if the retina of 
the eye were flat like a photographic plate. 

However, the eye is better than the camera in visual acuity, 
which means the sharpness and accuracy with which things are 
seen. Within a small area known as the center of visual acuity, 
the human eye sees things with truly marvelous precision. 
Minute detail that would be lost in the relatively coarse grain of 
the photographic plate is quite clear to the eye. 

It is this difference between eyesight and camera sight which 
makes the picture contest on pages 24 and 25 so interesting. 
The camera sees everything within its field of vision with 
approximately equal definition or sharpness, whereas the human 
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eye must turn and shift about so as to make the center of visual 
acuity cover every portion of the picture. Things that the 
camera has been made to see wrong—trick photography, in other 
words—are not seen by the eye unless it centers on each one 
individually. Even then they won't register on the brain as errors 
unless mental alertness signals that something is wrong! 


S O § of Prevention Now in Use 


UST twenty-one years ago, January 23, 1909, radio waves 
carried the first distress call from the high seas. In the wire- 
less cabin of the rammed and sinking Republic, Jack Binns sent 
out his famous “CQD” call for help and neighboring vessels 
rushed to the rescue. 

As a life-saving instrument, radio has come of age. Its 
twenty-one years of service have been packed with achievements 
in response to calls for help in time of disaster. Now it has 
turned to preventing disasters as well as summoning aid when 
they occur. Turn to page 22 and read how complete weather 
maps are being sent by wireless to ships at sea, enabling captains 
to avoid storms and thereby increase both the comfort and 
safety of passengers. 


Bravery That Means Progress 


SINCE the beginning of time men have been braving sudden 

death in various forms. Cave men were continually forced 

to risk their lives in combats with animals and with each other. 

Modern civilized men, perhaps because of inherited chance 

taking instincts, continue to flirt with death. In many instances 

this willingness to face danger is directly responsible for the ad- 
vances civilization has made. 

After reading the article on page 28, we are sure you will 
agree that testing new types of airplanes comes under this head. 

However, the line between commendable chance taking and 
mere vainglorious foolhardiness sometimes is none too clear. 
Now that it has been amply demonstrated that an airplane may 
remain in the air for weeks at a time, it is extremely doubtful 
if further attempts to beat the endurance record can be classed 
as anything more than circus stunts. 

Certainly there cannot be a single iota of scientific value in 
airplane stunting close to a ground surface crowded with human 
beings. The nitwit who does such things displays less intelli- 
gence than the pole sitter, the marathon dancer, and the gentle- 
man who goes over Niagara in a barrel. 


The Home You Want to Build 


HE old saying that the shoemaker always was poorly shod 
and the tailor poorly clad may have been true in the days 
when artisans of all types were poorly paid. Modern tailors 
are, however, regular fashion plates, and the modern chain shoe 
store manager wears old shoes only if he happens to have corns. 
The local builder of olden times, who, with his helpers, did 
everything from designing the house to laying the foundation 
stones and carpentering the lumber may have himself lived in a 
comparatively humble dwelling. The article on page 66, the 
first of a series on homes built by architects for their own use, 
conclusively proves that the modern architect usually lives in a 
home that may, within its price class, be taken as a “fashion 
plate,” a model of what such a house ought to be. 
If you are contemplating building a new home or buying one 
already built, this series of articles should prove helpful. 
As any architect will quite frankly admit, his ideas may not 
exactly fit your requirements or desires, but a study of these 
articles is sure to show you how to go about satisfying yourself. 


Cars Roll Over Racial Fears 


HE reader of the article on page 40 will be astounded at the 

queer customs which interfere with the sale of American 
cars in various parts of the world. In reality that article is a 
remarkable record of scientific progress. It proves, for one 
thing, that the idea of individual mechanical locomotion has 
now penetrated virtually to all the peoples on earth. 

Skins may be brown, red, black, or saffron; religions may be 
as far apart as the poles; methods of government may be equally 
diverse; yet the human brains underneath these external trap- 
pings are rapidly becoming alike in their yearning for the very 
latest in mechanical progress. 
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HELPFUL HINTS FOR RADIO FANS 





ow Liquid Condensers Work 


New Small Units Prove Handy and They Are 
Self Healing—How to Tune for Best Quality 


OST RADIO beginners are famil- 
iar with the paper condensers 
used to filter out the pulsations 
in B eliminator circuits. They 

consist of sheets of tin foil or aluminum 
foil separated by thin sheets of specially 
prepared paper. The capacity of such a 
condenser depends on the area of the 
metallic foil and the thickness of the 
paper placed between the sheets of foil. 

For two reasons the size of a paper 
condenser is governed by its capacity and 
its rated working voltage. Obviously 
more foil and paper must be used to get 
greater capacity and the higher the rated 
working voltage, which, of course, is the 
highest voltage that the condenser will 
stand in regular use, the thicker must be 
the insulating paper. 

Knowing these facts,the modern electro- 
lytic condenser appears to be a queer piece 
of apparatus that does not conform to the 
usual rules. That is because of the principle 
on which the electrolytic condenser oper- 
ates. Instead of paper, the insulation in an 
electrolytic condenser is a micrescopically 
thin laver of aluminum oxide which forms 
on the surface of the aluminum electrode. 
The plates of the condenser are, therefore, 
the aluminum electrode and the solution. 
Contact with the solution is obtained by 
way of the metallic can which holds the 
solution and the electrode. 


NORMOUS capacity in a small space 

is possible in the electrolytic con- 
denser because of the thinness of the oxide 
film. The capacity of any condenser is in 
proportion to the spacing of the plates, 
and the aluminum oxide film is many 
times thinner than the thinnest paper used 
in the ordinary foil condenser. 

Early types of electrolytic condensers 
had many disadvantages. They often 
leaked solution and their rated working 
voltage was not high. Now electrolytic 
condensers have been improved so greatly 
that it seems likely that more and more 
manufacturers will use the electrolytic 
tvpe in place of paper condensers in the 
filter circuits of the future sets. 

One special advantage of the electrolytic 
condenser lies in the fact that it is self 
healing. If, by any chance, it is subjected 
to excessive voltage, a breakdown will 
occur as with the paper condenser and as 
long as the high voltage is maintained the 
condenser will be out of commission. 
However as soon as the excessive voltage 
is cut off the insulating film is restored. 

The illustration shows the latest type 
of unit electrolytic condenser. The capac- 
ity of this small unit is eight microfarads 


BHORTED OR OPEN UNIT 
LAN ——— 


















At right, latest type of 
unit electrolytic con- 
denser with eight micro- 
farads capacity. Above, 
drawing shows unit in 
place of blown section. 


at a peak voltage of 


430 D.C. Units of 
this size sell for 
about two dollars 


and a half at retail 
and they are useful 


to substitute for a 
blown out section 
of a paper con- 


denser block as indi- 
cated in the illus- 
tration at the right. 

As the illustration shows, the bottom of 
the metal can is threaded and screws 
into a thin brass socket which can be 
screwed or riveted to the metal chassis. 


Electrolytic condensers can be used 
only on pulsating direct current. This 





A B C’s of Radio 


ECAUSE no two localities are 

exactly alike, the golden rule 
for good radio reception is to try 
different antennas and_— ground 
connections until you find the 
combination that gives best results. 
Not infrequently when two anten- 
nas are put up, there will seem to 
be no difference between them. 
Yet it may happen that the use 
of both antennas at the same time 
will effect a noticeable improvement. 
The same thing may happen when 
you are experimenting with ground 
connections. Ordinarily the water | 
pipe is the best ground, but at 
times a metal plate may be better. 














is because the electrolytic condenser is a 
“one-way” outfit. The oxide coating 
forms only when the current is flowing in 
one direction. If high voltage is applied 
in the other direction, the film breaks 
down and there is a heavy flow of current. 

Electrolytic condensers are, therefore, 
only useful as filter condensers in B elim- 
inator circuits of a radio set or in other 
commercial uses 
where the conditions 
are substantially the 
same. ° 

Three units of the 
type shown will give 
a total of 24 micro- 
farads of capacity at 
a cost of less than 
eight dollars. They 
will appeal to home 
builders of electric 
sets or plain B elim- 
inator circuits. A 
paper condenser block 
of the same capacity 
and rated working 
voltage would take up 
a lot more room and 
cost much more 
money. 


SET TUNING 
BY TONE 


THERE is just one 
point where any given 
station can be brought in with best tone 
quality. That is the point where the dial is 
tuned squarely on the wave. A fraction 
of an inch of dial motion either way 
makes a definite difference in tone quality. 
As the dial is moved away from correct 
position, the deeper tones become weaker 
and there is an excessive amount of the 
higher tones. 

That is why a person with a poor ear 
for music is so likely to tune the set so 
that the tone quality is not all that it 
should be. 

To get the station with the best possible 
tone quality, rotate the dial slowly back 
and forth across the proper setting until 
you are sure of the point where the tone 
seems most natural and lifelike. This is 
particularly important with modern sets 
fitted with an automatic volume control. 
On powerful local stations, there may be 
no appreciable difference in volume over 
several degrees and yet the slight tone 
changes that occur are quite clear if you 
listen closely for them, especially if you 
have a good ear for music, trained to 
catch fine distinctions. 








Battery sets using the revolutionary new tubes, which have just been developed, 
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New ‘Tubes Increase 
Battery Set’s 


Power 





may be housed in these console cabinets with compartment for dry cell battery. 


By ALFRED P. LANE 


HREE remarkable new radio vac- 

uum tubes recently developed will 

effect a revolutionary improvement 

in radio reception in the millions 
of homes still unwired for electricity. 

Many more millions of radio enthu- 
siasts who already have electric sets will 
be interested in the new tubes because 
they make possible the solution of a prob- 
lem that has, up to now, bafiled the most 
expert engineers. The dream of a portable 
set that would be really light, exception- 
ally efficient, and economical to operate 
will, with the aid of the new tubes, soon 
become an actuality. 

In the early days of radio broadcasting, 
all radio sets were battery operated. The 
city man had no advantage over the man 
in the country as far as radio reception 
was concerned. 

Then came the big demand for radio 
receivers that could be operated from the 
electric light socket and engineers con- 
centrated on meeting this demand. Bat- 
tery operated sets became obsolete. The 
man who owned one saw his equipment 
hopelessly outclassed in every detail of 
performance by the new “electric” sets. 

The vital parts of any radio circuit are 
the vacuum tubes. Electric sets were 
better than their battery operated pre- 
decessors simply because the new tubes 
designed for alternating current operation 
were so much more efficient. 

Now, at last, engineers have turned to 


















Fig. 1. Above, on the 
left, is the old type 
199 tube. At its right 
is the new UX-230, a 
longer and larger tube. 


Fig. 2. In the oval are 
the elements of the two 
tubes shown above. Note 
larger elements in type 
230, seen at the right. 
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battery operated tubes to see what can be 
done to bring them up to modern stand- 
ards. The resulting development exceeds 
the most sanguine expectations. A new 
screen grid tube has been produced that 
is close in operating efficiency to the best 
of the alternating current type screen grid 
tubes and yet it draws far less current 
from a set of dry cells than even the 
much inferior battery screen grid tube it 
displaces. 

Imagine a general purpose tube practi- 
cally as good as the 201A or 227 that 
takes only two thirds of the filament power 
needed for the inefficient and short lived 
199! And a power tube with an undis- 
torted output almost equal to the 171A 
that draws only two thirds as much power 
from the dry cell A battery as the tiny 120! 


HE new general purpose battery oper- 

ated tube, type UX-230, is similar in 
general appearance to the old type 199. 
The base is the same but the glass tube 
is a trifle larger in diameter and a bit 
longer. These two tubes are shown 
exactly two thirds full size in Fig. 1. In the 
oval appears an enlarged view of the ele- 
ments with the glass removed. The new 
type 230 appears at the right in each view. 
Note the larger and more substantial ele- 
ments in the type 230 as compared with 
the frail elements in the 199 at the left. 

Actually, the elements of the 230 tube 
are like the elements in the storage battery 
tube type 201A, although reduced some- 
what in size to fit the smaller glass bulb. 

The 199 tube requires a trifle over 3 
volts on the filament and draws a fraction 
over six hundredths of an ampere of cur- 
rent. The type 201A tube requires 5 
volts on the filament and draws one quar- 
ter of an ampere of current. The new 
type 230 general purpose battery tube 
needs only 2 volts applied to its filament, 
and yet draws no more current than the 
199 tube. 

This means that the new tube can be 
operated on only two ordinary dry cells 
instead of the three required to operate 
the 199. The current consumption being 
the same in either case, the cost of dry 
cells needed to heat the filament of the 
new tube is only two thirds of that 
required for the 199 tube. Or, if both types 
of tubes were used on three dry cells, the 
useful life of the cells when operating the 
230 tube would be considerably longer 
than with the other 
tube because they 
could be used to a 
lower minimum 
voltage. 

In the electrical 
characteristics 
which govern the 
efficiency of the 
tube for radio 
reception, the type 
230 closely 
approximates the 
results obtainable 
from the 201A 
battery tube 
which is, in turn, 
about equivalent 
to the 227 A. C. 
heater tube used 
in the latest elec- 
tric sets. The 
amplification fac- 
tor of the 230 is 8.8 





o 
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as compared with 8 for the 201A tube and 
only 6 for the 199. 

When used as a radio or audio fre- 
quency amplifier, the 230 tube draws a 
fraction less current from the B batteries 
than does either the 201A or the 199. 


N SHORT, the new 230 tube is about on 

a par with the 201A and 227 tubes for 
reception results and costs only two thirds 
as much as the 199 for A battery power. 
That is a notable improvement, and users 
of older types of dry cell operated sets 
will be glad to know that the 230 tube 
can be substituted without important 
change in the set, in any receiver designed 
for the 199 tube. The substitution will 
cause a marked improvement in reception, 
although of course not as much as if the 
circuit is especially designed to take 
advantage of the new tube’s better elec- 
trical characteristics. 

In the new types of battery sets 
designed around these new tubes, the 230 
probably will be used as detector and first 
stage audio amplifier. 

In the radio frequency stages, however, 
the new type 232 screen grid battery tube 
undoubtedly will be universally used. 
This new tube is shown with the type 222, 
the old battery operated screen grid tube, 
in Fig. 3, two thirds full size. 

The improvement, both in electrical 
characteristics and in economy of opera- 
tion, is much greater, even, than in the 
case of the 230 general purpose tube. The 
filament voltage of the new tube is only 
two volts as compared with a trifle over 
3 for the old 222 and the filament current 
consumption is but half that needed to 
operate the 222. 

While the construction of the elements 
in the new 232 tube is not exactly like 
the heater type screen grid tube designed 
for alternating current, that is, type 224, 
the 232 is nearly four times as efficient 
as the old 222. 

Summing up the advantages of the new 
232 battery type screen grid tube, we find 





Fig. 3. At the right is the new type 232 screen grid bat- 
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Fig. 4. From left to right the tubes above are the old 120 type, the 112A storage bat- 


tery tube, the new 231, and 171A. Position indicates their relative power handling ability. 


that it is far more efficient for radio 
reception and costs less to operate than 
the former battery type screen grid tube. 

The third member of the new group of 
battery operated tubes is the type 231 
power tube. This tube is shown in Fig. 4 
two thirds full size. From left to right, 
the four tubes are the old 120 battery 
type power tube, the 112A storage battery 
power tube, the new 231, and the well- 
known 171A power tube so popular for 
use in both battery operated and electric 
type sets. The tubes are arranged in this 
order to indicate their relative power 
handling ability. The new type 231 has 
a greater undistorted output than either 
the 120 or the 112 and is only slightly 
inferior to the 171A when operated at 
the same voltage. 

It also operates on volts applied to 
the filament, but the filament current Is 
a trifle over twice that needed for the new 
230 general purpose tube. 
The required B and C volt- 
ages are the same as for the 
old 120 tube; in other words, 
B voltage, 135; C voltage, 
-22. 

For the benefit of radio 
fans who wish _ technical 
data in table form, here are 
the specifications of the 
new tubes: 

UX230 UX232 UX231 

General Screen Power 

Purpose Grid Tube 
Filament voltage 2 2 2 
Filament current 

(amperes ) .06 .06 .150 
Plate voltage 90 135 135 
Plate current 

(milliamperes) 2 1.5 8 
Screen grid 

voltage — 67.5 — 
C bias voltage -4.5-3 -22.5 
Amplification 

factor 8.8 440 3.5 

milliwatts 
Undistorted 
Output — — 170 


A feature of the new 
tubes that will be much 
appreciated is their ability 
to stand knocks and bumps 
without producing sounds 
like the twanging of a guitar. 
They are far less micro- 


tery tubeand at its left is the old type 222 which it replaces. phonic than the old dry 


battery tubes which they will displace. 

As already mentioned, the new 230 tube 
can be used in any set designed for the 
199. Similar replacement is possible with 
the other two new tubes. The 232 can 
be used in place of the 222 and the 231 
will take the place of the 120. All the 
new tubes are fitted with the X type base 
sO it is nat necessary to change sockets. 
If it is desired to substitute the 232 screen 
grid tube for 222 tubes in a 6-volt storage 
battery operated set, a 50 ohm fixed resis- 
tor should be inserted in the negative wire 
to the filament. This will reduce the cur- 
rent flow to the proper value and, if the 
grid return is changed to the battery side 
of the resistor, the necessary increase in 
C bias also will be provided for. 

No output transformer is needed with 
the 231 power tube as the plate current, 
8 milliamperes, is not great enough to 
injure the windings of any ordinary loud- 
speaker. 


I? IS not known at present how many 
radio manufacturers will bring out spe- 
cial battery operated sets designed to make 
the most of the new tubes, but it is safe to 
say that there will be several during the 
next few months. 

Probably these sets will be housed in 
the popular console cabinet with special 
compartments for the dry cell battery 
supply, perhaps along the lines of the out- 
fit which appears in the illustration at 
the top of page 70. 

It is quite likely that several of the 
larger storage battery manufacturers will 
bring out special, small single cell bat- 
teries designed to supply the filament cur- 
rent for sets using these new tubes. Such 
batteries will appeal to battery set users 
who are situated not too far from a bat- 
tery charging station. Because of the 
small size and light weight of these special 
batteries, it will be easy to carry them in 
to the service station for charging. 

It is estimated that about twenty per- 
cent of the homes in the United States 
still remain unwired for electric light cur- 
rent. If you happen to live in one of 
these homes, the new battery tubes are 
bound to improve your radio reception 
and materially reduce the cost of opera- 
ting your radio set. 
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Grease and Stay Clean, Says Gus 


—— Veteran Garage Man Reveals 
Some Tricks in Lubricating 
Your Automobile Efficiently 







a“ 
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By MARTIN BUNN 


and get a good wad of clean rags. 
Put on the gloves and keep ‘em on 
till you get through.” 

“But I can’t work with gloves on,” 
Madison objected. 

“Sure you can,’ Gus asserted. 
“After you've done the job a few 

times with gloves on youll 
a, get the habit and when the 
gloves get so greasy it starts 
to work through on your 
hands, throw ’em away and 
get a new pair. 

“Here's another point where 
you win out by doing the job 
ar: yourself,” Gus added as he 
on a — & reached for a clean piece of 

- , \ waste. “You'll notice that I 


“I can do better than that,” Gus offered. “Just é él F . 
say the word, and I'll fit a petcock in place of the ~ clean off every bit of dirt 
oil pan drain plug so you needn’t use a wrench.” from each fitting before I 


shoot in the grease. Lots of 
service stations are mighty 


ee EE THE beautiful country by as he turned the valve and the car rose sloppy about that. They just shoot the 
motor!” Madison muttered jeer- from the ground. “Most of ‘em wouldn’t — grease in and the dirt along with it and 
ingly to himself as a fresh gust do a trick like that.” believe me, that grit doesn’t do the bear- 
of wind dashed a torrent of rain “Well if I've got to watch “em to make _ ing surfaces any good. If you do the job 


against the windshield. “Three sure,” said Madison, “I might just as well yourself, you can take the time to get the 
days out and three days of rain. See the do the job myself. I started to when I dirt off.” 








beautiful country! I’ve seen about as first got the car but the grease gun busted. “How often ought I to do the job?” 
much as you could see out of a sub- It’s awful messy, though. I got grease all Madison asked. 

marine! Now all I need is a real good over everything the last time I tried it.” “Stick to the oiling chart that came 
break-down or a first class smash-up to “Why get all smeared?’ Gus asked. with the car,” Gus suggested. “Of course 
make this vacation a perfect flop—and if ‘Take more time and do it right. if you're running a lot through mud in 
I don’t get this steering gear fixed pretty “In the first place,’ Gus continued, summer or slush in winter oil the bearings 
soon that’s just what'll happen to me.” “you want a grease gun that shoots grease that get splashed about twice as often. 

Madison swore gently to himself as he or oil out where it is supposed to come That will keep the water out of ’em.” 
yanked the wheel to round a curve in the out and not out around the handle and “When you get through there,” said 
road. A mile or two farther on, the rain every joint. Next, squander two bits ona Madison, “you can sell me a good grease 
stopped and he caught sight of the Model pair of leather-faced canvas gloves with gun. And can you sell me a wrench that 
Garage. gauntlets—the kind they sell to truck will really fit that plug in the oil pan so I 

“Steering gear’s on the bum. It’s almost drivers. Then make a raid on the rag bag can drain the crankcase myself? I nearly 
impossible to turn the wheel,” he growled ruined a couple of knuckles the last time 
as he pulled in. I tried it with a regular wrench.” 

Gus Wilson, veteran auto mechanic and “T can do better than that,’”’ Gus offered. 
half owner of the Model Garage, twisted GUS SAYS— “Just say the word and I'll fit a petcock 
the wheel back and forth a couple of : in place of the plug so you won't have to 
times. It groaned protestingly. HE older a tire gets, the use a wrench at all.” 

“Dry as a bone,” he commented. “Run more likely it is to be “Sounds like a swell idea,” said Madison 
it over here where I can shoot it up in neglected. And that’s dead enthusiastically. “I always wondered why 
the air and give it a good greasing.” wrong, because the old tire they don’t fit all cars with some way to 

_“Say listen, mister,” Madison snapped is the one that needs baby- get the oil out of the crankcase that isn't 
disgustedly, “I had it greased last night ing along to make it go as so much trouble as taking out a plug. 
at the garage where I stopped over. Can’t ase 1) -_ I've had a lot of trouble with plugs. Twice 

; y miles more as possi e ‘ ; . 
you see the grease smeared all over the ble. Watch ad sien ith dumbbells at service stations have chewed 
fittings? Guess again!” me atch an O16 tite TKe all the corners off the plug so I had to 

Gus chuckled. “That’s an old one. They a hawk. Keep it pumped to get a new one and once a_ bonehead 
knew you were just passing through so just the right pressure. Too stripped the threads so I had to have him 
they spent two minutes dabbing grease much may make it pop like plug the hole with a wooden plug so I 
on the fittings that show and let it go.” a firecracker and too little could get to a service station. Cost me 

“Stung again!” exclaimed Madison. speeds the wear on the old ten dollars that time!” 

“The tourist hasn’t much chance these and weakened shoe. “Well,” Gus explained, “a good bronze 
days, has he?” petcock costs more than a plug. Besides, 

“Tt isn’t as bad as that,” Gus replied, the oil runs so (Continued on page 151) 
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New Drive for Power ‘Tools 


Unique shaft mounting permits instant 


adjustment of belt tension to suit the 


load—Easily applied to any workbench 


By FREDERICK D. 


LIPPING belts cause more trouble 
and delays than any other item in 
the motorized home _ workshop. 
Just when you have to rip a piece 

of tough hardwood, the circular saw ceases 
to bite because the belt starts to slip. 
Then, if the saw is driven by a pulley on 
a shaft that also drives other tools, work 
is interrupted while a piece is cut out of 
the offending belt. The tightened belt 
will make the saw function as it should, 
but more delay may be encountered if the 
same piece of hardwood causes the 
jointer belt to slip. 

The common solution, apparently, is to 
keep all the belts so tight that they will 
not slip on the toughest job. However. 
extra tight belts mean lost power and 
excessive bearing wear on the light work 





RYDER, JR. 


that comprises nine tenths of 
the jobs in the home shop. 
What is needed is a quick 
way to adjust any individual 
belt to just the proper tension 
for the job in hand—a system, 
in short, that will permit the 
belts to run relatively loose on 
the lightest work to save wear 
on the bearings and yet permit 
instant temporary adjustment 
to heavy tension for the occa- 


sional tough jobs. 


I have found that a special 
mounting for the pulley shaft 
and motor satisfactorily meets 
these requirements. The various 
tools, consisting of a circular 
saw, lathe, jointer, and jig saw, 





Fig. i. 





The motor belt is adjusted by moving the motor 


platform vertically, a motion of 2 in. being possible 


Fig. 2. The shafting and motor are mounted on a special framework hinged to the back of 
the bench. The frame can be swung back as much as 2 in. to adjust the tension on the belts. 


are screwed to a bench 5 ft. long. The 
drive shaft runs in bearings bolted to a 
special swinging frame attached to the 
back of the bench by hinges at the bot- 
toms of the vertical 2 by 4 in. pieces 
which form the ends of the frame. The 
motor is bolted to a platform that is 
clamped to one end of the swinging frame. 
The frame carrying the pulley shaft and 
the motor can be swung back from the 
bench a full 2 in., which, with the double- 
drive, continuous, round-belt system I am 
using, gives an adjustment equivalent to 
taking a full 8 in. out of each belt. And 
when you have, by long and hard use, 
stretched a short belt 8 in., the belt will 
be worn out anyhow! 

The metor is mounted on a platform 
attached to the frame that carries the 
pulley shaft; therefore swinging the frame - 
to get the right tension on the belt driving 
any particular tool will not change the 
tension of the motor belt. The latter can 
be independently adjusted by moving the 
motor platform up or down on the vertical 
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Fig. 3. The swinging frame locked at the 
limit of rearward motion. This is equiva- 
lent to cutting 4 in. out of a single belt. 


“two by four” that forms the end of 
the.frame (Fig. 1). Here, too, a full 
2-in. adjustment is provided. 

A rear view of the whole outfit, 
showing the swinging frame with 
motor attached, is shown in Fig. 2, 
and the amount of adjustment per- 
mitted is indicated in Fig. 3 where 
the frame is moved back to the limit 
of motion. Figure 4 illustrates the 
motor end of the frame with the 
frame clamping block removed and 
the motor clamping block swung out 
of line so that the slots which per- 
mit movement are clearly shown. 


HE dimensions given on the draw- 

ing (Fig. 5) are those of my own 
outfit. Of course, no two homemade 
workbenches are alike, so that the 
actual dimensions are given only as 
a guide to help you figure the lumber 
needed and to help you design a sim- 
ilar frame for your own bench. The diag- 
onal pieces are put in to reénforce the 
frame and make it rigid; they should not 
be omitted. Except for the three clamp- 
ing blocks and the motor platform, dressed 
2 by 4 in. lumber is used throughout. 
This is actually about 134 by 3% in. 

As you will note from the illustrations, 
T-hinges are used with the wide part of 
the T screwed to the bench and the long 
end sawed off so that it can be screwed 
to the bottom of the upright end piece. 

Assuming that your bench is flat at the 
back, the first job is to cut and fit the 
vertical end pieces to the hinges and 
screw the hinges in place on the bench. 
Then, with the vertical pieces clamped 
against the bench, fit the top section which 
carries the pulley shaft. It should be 
fastened at each end to the uprights by 
means of two 31%4-in. No. 18 flathead steel 
wood screws. Of course, if you wish to 
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go in for mortised joints, that is 
your privilege, but the large wood 
screws make a very firm joint and 
one that can be kept tight no mat- 
ter how much the wood shrinks. 
After the top rail has been fitted, 
cut and fasten on the diagonal 
braces. 

With the frame brated or clamped 
tightly against the back of the 
bench, the next job is to fit the 
locking blocks A, Fig. 5. These are 
2 by 4 in. pieces placed endwise 
against the bench /% in. below the 
top rail and then clamped to the 
uprights. The %-in. space is nec- 
essary to allow the top rail to swing 
back without jamming against the 
tops of the locking blocks (see 
Figs. 2, 4, and 5). 

While firmly clamped, the lock- 
ing blocks should be bored with two 
3¢-in. holes, one near each edge. 
Bore clear through the locking block 
and the bench behind it. Then two 
34-in. carriage bolts of suitable 
length are used to bolt each of the 


~t 





Fig. 4. The motor-platform locking plate swung 
out to show the slots that provide adjustment. 
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blocks to the back of your workbench. 
If your bench is so constructed that the 
locking blocks, because of an overhang- 
ing top, cannot be fitted this way, arrange 
to bolt them to the legs of the bench. 

After the locking blocks have been 
fitted and while the frame still is braced 
or clamped against the back of the bench, 
run the 3-in. auger bit through the 
upright frame ends at a point where it 
will pass through the locking blocks a 
trifle above the center line between the 
bolts that hold them in place. Then swing 
the frame back 2 in. and clamp it at that 
point. Using the holes through the frame 
ends as guides, bore another hole in each 
locking block. 


NEXT swing the frame out of the way 
4‘ and join the two holes in each locking 
block into a slot by boring a row of holes 
between them and chiseling out the 
remainder. Two clamping plates, which 
are squares of 1-in. wood, are used to 
cover the slot and give a better clamping 
action. These are bored with 3¢-in. holes 
and placed under the wing nuts on the 
3g-in. locking bolts. By means of these 
wing nuts, the frame can be clamped at 
any desired point within the 2-in. limit of 
motion. And it will be found that the 
framework, wherever it is set, is as rigid 
as though permanently fastened. 

The motor platform will fit almost any 
standard 1'4-horsepower motor of the 
squirrel-cage, split-phase starting type. 
After the 2 by 4 by 16 in. piece is cut, it 
should be clamped to the upright at the 
low position. Bore two holes with the 
3g-in. auger bit approximately in the posi- 
tions indicated in Fig. 5. Then clamp 
the piece 2 in. farther up and run the 
auger bit through each hole again. With 
auger bit and chisel, form slots in the 
frame uprights just as was done in the 
case of the locking blocks. One of these 
slots is shown in Fig. 4. 

Then finish the motor platform, being 
sure to place the lower 3¢-in. bolt in its 
hole before you add the diagonal bracing 
piece. This completes the job, and you 
can proceed to mount the shaft bearings 
and the motor. 


Next month Mr. Ryder will present a 
solution of another problem in driving 
small power tools. He will show you 
how to end your troubles with belt hooks 
and belt lacings. 


s‘- 
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Fig. 5. The framework is made mainly of “two by fours.” The dimensions should be altered to 
suit your bench. Two heavy screws are used at each joint; be sure to drill pilot holes for them. 
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Woodworking 
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Do’s and Don’ts 


CHARLES A. KING gives tips worth remembering on 


bits, scrapers, slip stones, 


screws, and hammer handles 


























Few novices in woodworking find it easy to bore straight 
holes. The sketch at the left shows the correct position in 
starting a hole. Center the bit exactly and make a few 
turns with the vertical plane A passing through the bit, the 
axis of the bit brace, and the eye. Then, with the left hand 
held rigidly as a center, move around squarely in front of 
the vise and remedy any inaccuracy. Sight several times 
from each position. This care will prevent boring as at B. 
















At the left is shown the correct method of sharpening auger 
bits. The spurs should be sharpened on the inside as at A, 
not as at Al of the right-hand sketch. The cutting lips B 
must be sharpened on the top as at C, the cutting edges 
being kept as thin as possible. They should never be sharp- 
ened on the bottom as at Cl in the sketch at the right. 
At D of. the left sketch is a damaged bit from which the 
spurs have been filed; this bores readily into end wood. 
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Scrapers with a beveled edge as at A are suitable for floors 
and other coarse work. The square edge of B is preferred 
by cabinetmakers for fine work. After a scraper has been 
filed and oilstoned, the keen corner should be turned over 
as at C, but not too far as at D. Make one stroke with 
the burnisher held in position E and at about the angle 1, 
and another stroke at angle 2. The right-hand sketch shows 
the wrong way, the burnisher pointing as at F, 3, and 4. 




















Awkwardness in handling sharp tools may result in a bad 
cut. In no place is lack of experience fraught with more 
danger than in the use of the slip stone in sharpening carv- 
ing tcols and gouges. The left sketch shows the method 
of grasping both the stone and the tool—correct because 
it practically eliminates the danger of cutting the fingers, 
which is ever present when the stone is held as in the right- 
hand sketch, where one slip might result in a bad cut. 
























































In driving screws in softwood bore a hole as at A, start 
the screw with a tap of the hammer as at B, and turn it 
home as at C. In hardwood bore a hole as at D, counter- 
sink it, and drill another hole somewhat larger than the 
core of the screw at Dl. Apply soap to the point of the 
screw, enter it as at E, and drive it home with the screw 
driver held straight as at FF. What may happen when no 
hole or only one hole is drilled is illustrated at the right. 











The craftsman selects a hammer with a handle in which 
the grain texture is very close and hard, the annual rings 
extending in layers upon the sides and showing lengthwise 
upon the elliptical end of the handle, as indicated in the 
left sketch. Also, he applies judgment in using the hammer. 
In drawing a large spike, for example, he will place a block 
of wood under the head of the hammer. The right sketch 
shows a handle picked at random and how it was broken. 
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Adding Figures to Our Model 
of a Queen’s Sedan Chair 





HILE the model of Marie 
Leszczynska’s sedan chair described in a 
preceding article (P.S.M., Sept. ’30, p. 73) 
is beautiful enough in its own right to 
make an attractive ornament for the 
home, yet its interest is increased many- 
fold if the figure of a dainty lady is placed 
inside and if the sedan is hung from the 
capable hands of a pair of strapping chair- 
men in miniature. 

Such figures are not difficult to make. 
No great care need be taken with ana- 
tomical detail since the clothes will hide 
a multitude of faults. The work will be 
found considerably easier, however, if 
PopuLAR SCIENCE MONTHLY Blueprint 
No. 124 is obtained (see page 113), 
because it contains full size draw- 
ings of the figures as well as pat- 
terns for the costumes and a full 
size detail of the base. This blue- 
print is a companion sheet to No. 
123, which gives complete full size 
drawings for the sedan chair itself. 

To make the figures and base, the 


following materials should be 
obtained: 
For base, hardwood 34 by 5% 


by 12 in. and dull green linoleum, 
Y% by 5 by 11 in.; for chairmen, 
scraps of soft white pine; a few 
brads 114, 34, and % in. long; Nos. 
¥%, 0, and split 6/0 sandpaper; and 
a tube of household cement or glue. 
For decorating, four-hour enamels 
—black, red, white, and yellow. 
For chairmen’s suits, medium-blue 
satin, 8 by 9 in., or equivalent; for 
coats, dark lilac or purple satin, 8 
by 9 in.; for lining, the same quan- 
tity of ‘orange- -red silk; for trim- 
ming, 4 ft. of gilt braid, 1 yd. of 
¥-in. lace edging, 1 ft. white baby 
ribbon; for hats, flannel 114 by 5 
in.; for shoes, leather 11% by 5 in. 
(or old purse or kid glove). For 


By EDWIN M. LOVE 


queen, a porcelain figure. For queen’s 
dress, pink taffeta 4 by 9 in.; for coat, 
light-blue silk 4 by 10 in.; for roses, 1 yd. 
pink baby ribbon; for wigs, small wads of 
cotton; also thread to match cloth. 

CHAIRMEN ::From white pine or other 
softwood, cut pieces for heads, trunks, 
arms, and legs. Trace the front and side 
profiles from Blueprint No. 124, transfer 
them to the blocks with carbon paper, and 
carve. 


Trunks: If a power scroll saw is avail- 





The colorful little sedan chair model with the queen inside. 
Mr. Love is tying the poles to the wrists of the men. 


A sedan chair suggests 
a world of old-time 
romance and beauty— 
even when only a model. 


able, cut out the front tracings with it, 
and the cut will automatically be square 
with the pattern; but if power equipment 
is not at hand, the sawing can be done 
well enough by hand. Temporarily nail 
back the waste sidepieces with two brads 
in each, and saw the profiles. With these 
pieces removed, most of the shaping is 
done, leaving only the corners to. be 
rounded. However, the lower curves of 
the breast muscles, and the rib arches, 
should be outlined with a veining gouge 
(or pocketknife). The breast muscles 
form a thick flat layer that projects some- 
what at each side, forming a sort of 
receptacle into which the arms fit. Give a 
little relief to the vertical abdominal 
muscles. 

For those who prefer to model 
the figures rather than cut and carve 
them out, an alternative method of 
construction is to shape the parts 
from a prepared wood putty which 
is plastic when taken from the can 
but hardens to a substance like 
grainless wood. When hard, it can 
be further shaped with a pocket- 
knife. 

Legs: Saw out like the trunks, 
and round to the sections shown. 
If the toes break off, it matters 
little. 

Arms: The upper arms are oval 
in section from front to back, as 
are also the wrists, while the fore- 
arms near the elbows are oval from 
side to side. 

Head: The head is oval from any 
position, and egg-shaped when 
viewed from either front or back. 
After rounding the corners, hollow 
the eyes and round the cheeks. The 
eyes are sliced in and down with 
oblique strokes, and the line of the 
chin is hollowed beneath, fading 
toward the ears. 
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PACKARD Pioneers the Sky-Ways 
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auxiliary drive gears. 


First Practical Aero Diesel in the World is Equipped 
with the Highest Priced Bearing in the World 


 gmnsioge has blazed the sky trails 
toward cheaper, safer, more depend- 
able air transportation ... Packard has 
given wings to the time-tried principles 
of Diesel power and opened up new 


vistas of aerial possibilities for the world. 


Yet the Packard 
Diesel has this muchin 
common with every 
other great airplane 
engine...it is equipped 
with SKF, “The 
highest priced bearing 
in the world.” 


The crankshaft of 
the new Packard Diesel 
with its single throw 
that takes the power 


and takes propeller thrust. 


aK 


PRICED BEARING IN THE WORLD” 





The single throw crankshaft of the new Packard Diesel. Noie 
the two SACS Cylindrical Bearings mounted alongside of 
counterweight. 


The third SCS Bearing supports forward end of crankshaft 


impulses of all nine cylinders is supported 
by three SUSY Bearings. The auxiliary 
drive gears of the new engine are mounted 
upon three SCF Bearings. 


For Packard with a new world of pos- 
sibilities looming ahead would not take 
a chance on any other 
than the best of all 
bearings. 


If you have a bearing 
problem, whether it’s 
in the air, on the land, 
or on the sea, our en- 
gineering department 
will gladly help you 
solve it. SESE Indus- 
tries, Inc., 40 East 34th 
Street, New York, N.Y. 





The new Packard Diesel equipped with 
SoS Bearings on crankshaft and 
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BREECHES LEG 


CHAIRMEN'S COSTUME PATTERNS 





























QUEEN'S COSTUME PATTERNS 


How to cut the cloth for the costumes. Note that only half of some of the pieces is shown and that 
the pattern for half the cuff is drawn as if laid in its proper position on the chairman’s coat. 


Assembly: Glue and nail the members 
to the body. The feet should toe out, but 
not too much. Trim the upper ends of 
the thighs and the joint-parts of the trunks 
to get the proper attitudes. Carve to 
smoothness, building up false depressions 


with a wood composition. The 

upper arms, viewed from the enous =) LA” 

. . . N E- 

sides, hang nearly vertical, with pink witw ~-"“F 
> a > incline -lig , EYEBROWS & 

the forearms inclined slightly "f8Rows 

forward. 


Supports: Drill the feet and 
ankles to receive sixpenny fin- 
ishing nails whose projections fit 
into holes in the base. 

QUEEN: Purchase a porce- 
lain figure at a five-and-ten-cent 
store—one without legs, so that 
it can be seated in the chair. The 
head should be about 11/16 in. 
high, with the hair modeled 
close; bobbed hair is best. The 
writer chose a figure pressing 
roses to her bosom, but any 
graceful attitude of the arms 
will do, provided the gesture is 
reasonable in the seated figure. 

DRESSING THE CHAIR- 
MEN. Waistcoats: Cut these in 
two parts and run a band of 
household cement around the outer edges, 
inside. Slip them in place, and glue the 
backs and shoulders. Glue the front 
edges overlapping near the lower corners, 
as in Blueprint No. 124. 

For buttons, rip a strip of hardwood 
1/16 in. square, round with sandpaper, 
and cut off slices with a sharp chisel. 
Glue these to the right edges of the waist- 
coats, ¥g in. apart, except where the other 





OF CHAIRMAN, TWO RE- 
QUIRED. USE PINE. 


sides are buttoned over; there put three 
buttons on each as though they came 
through buttonholes. The buttonholes are 
painted with black, using a fine-pointed 
artist’s brush. 

Breeches: Make each leg separately, 












SIX PENNY 
———__ m> FINISHING 
Q WAIL 
FRONT ELEY. OF FIGURE PROFILE JELEV. CARVE 


HEAD, ARMS, TRUNK, & 
LEGS SEPARATELY. 
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Method of assembling the chairmen. These 
views appear full size on Blueprint No. 124. 


'2 












- At left: How the chair- 
' men appear from the back. 
The top of the base is 
linoleum. Above: Por- 
celain figure of the queen. 
At right: Finished model. 
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RONT AN 
F /” CK 


BACK VIEW OF 
TRUNK, WITH SEC- 
TIONS THRU CHEST 
AND WAIST. SCORE 
BACKBONE LINE 
WITH A VEINING 
GOUGE OR KNIFE. 


/ 










and draw it tightly around the thighs 
either sewing over and over, with the 
seam at the outside, or using cement. If 
bare wood shows between the breeches 
and waistcoat, glue in a triangular piece. 
A gilt band encircles each leg below the 
knee. The stocking seams are at 
the back. 

Shoes: Cut from a thin purse 
or a kid glove. Glue around the 
feet and bind with twine until 
dry. Then trim, glue on card- 
board heels, and color black with 
India ink. 

Cravat and Shirt: Wrap a 
band of white satin around each 
neck, gluing the ends outspread 
to form the small bit of shirt 
exposed. 

Coats: Cut each in one piece, 
gluing at the edges a lining of 
orange-pink silk. Split up the 
back for 1'4 in. Fold a length 
of 3-in. gilt braid lengthwise 
along the center and glue it 
around the outer and lower 
edges, as shown by the dotted lines in the 
pattern. Leave the ends loose at the col- 
lar, for adjustment after fitting. 

Sew or glue the coats in place, and con- 
tinue the gilt bindings around the necks, 
which lie flat instead of standing up like 
collars. Any widths of braid can be cut 
without fraying if the inner face is first 
coated with glue. Gather the coats under 
the arms a little. 

Cuffs: These are bound with gilt braid 
along the tops and at the backs where the 
ends come together. 

Shirt Ruffles: Glue three lengths of 
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“RCA Radiotrons bring 


out the full tone beauty” 


SAYS 
E. F. MCDONALD, Jr. 


President 
ZENITH RADIO CORPORATION 


7 E are proud of the new 

\X) Zenith Radio. It is engi- 
neered and built on the basis of 
RCA Radiotron characteristics — 
and tested with RCA Radiotrons. 
RCA Radiotrons bring out the full 
beauty of Zenith tone...For the full 
thrill of Zenith performance we 
urge all Zenith owners to use 
RCA Radiotrons. Zenith dealers 
are instructed that the dependable 
performance of RCA Radiotrons 
makes them the logical choice for 
initial equipment and replacement 
purposes.” 


RADIO ENGINEERS 
ADVISE: 


Replace all the vacuum tubes in 

your radio set with RCA Radio- RCA RADIOTRON CoO.., INC. 
trons at least once a year. This is ; 
the only sure way to maintain HARRISON. N. J. 
good performance and minimize 

disagreeable noisesand other 

troubles caused by inferior tubes. 

RCA Radiotrons will give you 

poviesewere vere “Saga ina This is the 23rd in a series of en- Ai) dorsements of RCA Radiotrons by 


the leading radio\y pay set manufacturers. 





Old tubes may impair the per- 
formance of the new. 


RC Orn WWelelrelanelir- 





THE HEART OF YOUR RADIO 





® This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See Page 8. 








3¢-in. edging lace in the upper 
opening of each waistcoat, gath- 
ering them. 

Wigs: Glue a small wad of 
cotton to each head. Pat it down 
thin, roll it up over the ears, and 
gather it into a short queue by 
tying with thread. 

Hats: Sew the crowns together, 
gluing the three side rims to 
each, with one corner in front 
and the other two at the sides. 
Color black with India_ ink. 
When dry, brad and glue the hats 
to the heads. Adjust the rims to 
flare outward. 

QUEEN’S COSTUME. Skirt: 


Cut from pink taffeta ribbon and 


glue to the doll around the waist. Above: 
When dry, trim the upper edge ane. 
sawed, 


with a razor blade to fit the arms. 

Bodice: Glue pink taffeta, in 
two halves, to the body, tucking 
around the sides and trimming 
around the hands. With black paint draw 
two cross laces directly above the roses. 

Coat: Edge with glue to prevent fray- 
ing, and glue to the figure. Gather the 
back at the waist with a draw thread. 
Trim to hands and arms. Glue on the 
sleeves. Notice that the large flaring cuffs 
are edged with 3-in. lace, and a %-in. 
strip cut from the same material forms a 
collar on the coat and also edges the 
bodice above the lacing. For the roses, 


temporarily back in place. At right: The parts 
after being sawed out and ready to be carved. 
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Sawing a leg profile for one of the 
Note that the front shape has been 
the waste pieces having been tacked 


twist pink baby ribbon and roll into small 
blossoms. Glue tiny medium-green silk 
leaves around the roses. 

Wig: Cover the porcelain hair with 
cotton. 

BASE: Trace the shape on hardwood 
(the oval is 53g by 12 in.) and saw it out. 
Gage for the rabbet and carve the mold- 
ing. Shape the linoleum, trim off the 
back until the thickness is ' in., and out- 
line the stones with a veining gouge. Glue 
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the linoleum to the wood and drive 
brads in the edges at the joints 
between the stones. Set the nails and 
fill the holes with bits of linoleum. 
Paint the exposed wood black, three 
coats, rubbing the first and second 
with split 6/0 sandpaper, and the last 
with pumice stone and water. 
MOUNTING: Drill holes in the 
base to receive the nails in the feet 
of the chairmen, insert the poles in 
the chair, and tie the ends to the 
hands of the men with several wraps 
of white thread passed around: the 






wrists and back of the fingers around the 
grips. The chair need not be exactly ver- 
tical; in fact, a little cant will give action 
to the model. 

Seat the queen inside, tucking her skirts 
down behind the door in a manner to sug- 
gest knees beneath. 


Another article scheduled for early pub- 
lication will describe stagecoach and cov- 
ered wagon weather vanes. 





How to Turn Totem-Pole 


designs and quite simple to make 

are the electric totem-pole candle 
sticks illustrated. The Indian-like patterns 
are obtained by the use of woods of vari- 
ous colors. 

In most variegated wood designs, the 
work is built up in layers, but in this 
method the wood is placed around a core, 
all four sides being covered. Care must 
be exercised in building up the stock, and 
a good glue is imperative. While ordinary 
hot glue may be used, a waterproof glue 
is preferable on account of its moisture- 
and heat-resisting qualities. 

A core of black walnut ™% in. square 
and 12 in. long is planed true, and a 4- 
in. hole is bored through its center. If a 
drill 6 in. long is not available, the core 
may be made in two halves and a groove 
cut in each with a gouge. The halves are 
then glued together. In either case the 
holes are plugged with soft wood for the 
turning operation. 

Around this core is glued a *1«¢ in. thick 
layer of sycamore or other white or light 


G cess and different from ordinary 
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How the stock for the upright members is 
built up from three woods of contrasting colors. 


By H. CALDWELL 





Candlesticks 
made of differ- 
entwoodsglued ~. 
around a core. 






colored wood. Opposite sides are glued 
first and held with C-clamps while drying. 
When dry, these are trued up with the 
plane, and the other sides are glued on. 
Plenty of glue should be used, and the 
clamps must be securely fastened or there 
will be uneven contact and when the pieces 
are turned gaps will show between the 
different woods. A piece of hardwood 
about 13 in. long should be used to protect 
the wood from the clamp marks. The 
sycamore is followed by a layer of African 
padouk (red), and finally a round of 
satinwood (yellow). Other woods, of 


Candlesticks 


course, can be used provided they are 
sufficiently colorful. 

After thoroughly drying, the blanks are 
turned in the usual manner. Those not 
expert in turning may hestitate to under- 
take the job for fear of spoiling the built- 
up stock; if so, it will cost little to have 
them turned by a professional turner. 

The stock for the base is made 6 in. 
square of % in. thick black walnut and 
*i6 in. thick layers of satinwood, padouk, 
and sycamore. A side hole for the electric 
wire may be bored in the base after it is 
turned. A brass bushing is inserted in the 
end of the candlestick, and the socket 
and other electrical fittings are added. 
The design for the turning, which was 
taken from the Home Workshop Manual, 
lends itself well to this style of work. 

It is better to finish the candlesticks 
before assembling, as the work can be 
done so easily in the lathe. A coat of 
equal parts of raw oil and turpentine is 
first applied to bring out the colors of 
the wood. This is allowed to dry over- 
night. Then three coats of white shellac, 
with a sanding between each coat, are 
followed by two coats of rubbing varnish 
or lacquer. The first varnish coat is 
sanded and the final one is felt-rubbed 
with pumice and water. Finally, a coat 
of wax is applied and polished, and the 
result is a very rich luster. 

Various combinations of woods may be 
used. A good thickness is *i6 in. because 
it builds up rapidly, although 14 in. would 
give a more variegated effect. Dealers 
in fret or inlay woods always have a stock 
of suitable woods. 
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MAKE THESE TESTS 








}@ fui 4 Inco Mey ORE 


1247 EPMICIENT 
0 INSULATION 





7 STRENGTH TESTS OF FOUR 
WELL KNOWN INSULATING BOARDS 


PROVE INSULITE 





THAN ORDINARY Ze INSULATING BOARDS 





Ld STRONGER 











Place a cube of ice ona piece of Insulite over an 

automatic electric iron set at hot. See how long 

it takes the heat to penetrate the Insulite and 

melt the ice. Make the same test with other in- 

sulating boards—the result shows the greater 
efficiency of Insulite. 











Drive a nail a half inch in from the edge and 

through a board of Insulite. Loop a strong 

cord around the nailand with hand scales see 

how much greater pull is required to tear the 

nail through Insulite than through other 
insulating boards. 


After all- QUALITY TELLS THE FACTS 








Tet 


HERE are lots of good insulation boards on the 

market. Insulation in your home means big re- 
turns in fuel savings — a warmer home in winter — 
as Well as a cooler home in summer. 





q and 


Certain discriminating people, however, want more 
than just a good insulation board — they want to 
know which is the best. 


It's to these people that this advertisement is ad- 


dressed. 


First of all — Insulite is a board form insulation ma- 
terial in broad rigid panels 4 feet wide and in vari- 
ous lengths up to 12 feet. It is easy to apply, and be- 
cause it may be used as sheathing in place of lumber, 
or as plaster base in place of wood lath, it is not an 
expensive extra. 


Furthermore, as sheathing Insulite has several times 
the bracing strength of lumber horizontally applied, 
and as plaster base, it grips plaster twice as tightly 
as wood lath — this means freedom from unsightly 
plaster cracks. 


You know the enduring qualities of wood. Insulite 
is made from the strong tough fibers of northern 
woods, chemically treated to resist moisture, rot, 
vermin, or rodents. It is not subject to disietense 
tion. And made a full 1/2 inch thick, Insulite gives 








‘the Wood-Fibertinsulating BO 


INSULITE SALES CONSTANTLY INCREASE 
- We urge you fo send for FREE SAMPLE 


fest if yourself. 


12\/,% more efficient insulation than ordinary 7/16 
inch thick insulation boards. 


You want your home strong. A recent test of four 
well known insulation boards shows Insulite te 
have 14% greater strength —(we will gladly send 
you an Insulite sample with which to make the above 
pictured tests.) 


Insulite has many other advantages—lt is an efficient 
sound deadener — but, let us send you our booklet 

“Increasing Home Enjoyment’. It tells how 
easily Insulite may be used to line your attic, base- 
ment, build extra rooms, closets, garages and other 
buildings. Send the coupon now — test Insulite 
yourself — then we know you will specify Insulite 
when you order from your lumber dealer. 


SEND FOR SAMPLE AND FREE BOOK 


BBWAA VAWAWV ABV VB AsV BVA VSAM sessea Asses esse aesaagany 


THE INSULITE CO. 


(A Backus-Brooks Industry) 


1200 Builders Exchange, Dept. 43J Minneapolis, Minn. 
OFFICES IN ALL PRINCIPAL CITIES 





Please send me a sample of Insulite and full information how to make the tests 
pictured above —also a copy of your free book, ‘Increasing Home Enjoyment 
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Useful Hints for Car Machinists 


How to Use Tire Pump to Fill Vacuum Tank 
—Siphon in Lye Solution to Clean Radiator 


ROVIDED the filler cap on the 
Pessciine tank can be screwed down 
tight enough to prevent much air 
getting by the threaded portion, Fig. 1 


| . shows a good way to fill the vacuum tank 


after the car has run out of gasoline. There 
is always a tiny hole in the cap. By plac- 
ing the end of the tire pump over this 
hole and operating the pump plunger 
several times as rapidly as possible, suff- 
cient gasoline usually can be forced into 
the vacuum tank to start the engine. 





TIRE PUMP 





HOSE FROM | 











Fig. 1. Raising the air pressure in fuel tank 
will force gasoline into empty vacuum tank. 


SOLDERLESS TANK REPAIR 


AN INGENIOUS way to repair a hole in 
a gasoline tank is shown in Fig. 2. If a 
hole develops on a flat surface, it can be 
enlarged to the size of a small screw. 
Then u disk is cut from the end of a cork 
and a hole made in it just large enough 
for the screw, with a washer under the 
head, to be forced through. With the aid 
of a wire clip, the screw is passed through 
the filler hole in the tank and set into the 
hole. Then a nut is screwed on. The 
pressure on the cork will make it gas-tight 
around the screw and against the inner 
surface of the tank. 





GASOLINE TANK 
FILLER TUBE ~* 
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SLENDER WIRE 
(DETACHABLE) 














Fig. 2. A cork, a screw, and a washer can be 
successfully used to repair hole in gas tank. 





Fig. 3. 


plate will save the mudguard from scratches. 


Putting a rubber mat under the step 


MUDGUARD SCRATCHES 


CLIMBING into the rumble seat of the 
roadster is easy enough by way of the 
step plates provided, but the heel often 
scratches the mudguard enamel around 
the plate. Remove the step plates on the 
mudguard; then replace it with a piece of 
rubber matting under it as shown in Fig. 3. 





PAIL CONTAINING 
LYE SOLUTION 
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RADIATOR 
FILLER 
TUBE 














Fig. 4. To save car finish from lye solution 
start siphon with water and then pour lye in. 





POPULAR SCIENCE MONTHLY 
awards each month a prize of $10, 
in addition to regular space rates, 
for the best idea sent in for mo- 
torists. This month’s prize goes to 
Walter E. Wikdahl, Brockton, 
Mass. (Fig. 4). Contributions are 
requested from auto mechanics. 


LYE IN RADIATOR 


A soLuTIon of lye is fine for cleaning 
radiators but it is bad medicine for auto 
finish. If you want to get the solution in 
the radiator without spilling any over the 
car finish, use method shown in Fig. 4. 


SIMPLE DOOR STOP 


Sticks of wood and a couple of hinges 
make up the novel and simple door stops 
shown in Fig. 5. As the drawing shows, 
two sticks are driven into the ground for 





GARAGE DCOOR DOOR LOCKEO 
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DOOR CATCH ! 
TILTED = 


“— DOOR sTOP 











Vig. 5. Hinged sticks set at side of garage door, 
as shown above, will make a simple door stop. 


each door, one a trifle more than the 
thickness of a stick lower than the edge 
of the door and the other to act as a stop. 
Then sticks are hinged to the uprights. 


GET RID OF POUNDING 


Toot marks on the braking surface of 
the drum may cause a pounding noise. The 
remedy is to polish out the tool marks as 
shown in Fig. 6, below. 








SCRAPER 








Fig. 6. Tool’s marks on braking surface of 
drum cause pounding. Polishing ends it. 
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Drive this car five days | 
to prove your purchase! 


If tt does not come up to your expec- 
tations, return it. This is the way 


the Studebaker pledge protects your 








znvestment. 


lee the terms of the famous 

Studebaker Pledge, you may drive 
the used car you buy five days before you 
decide. If it does not please you, you may 
return the car and apply your payment on 
any car in your Studebaker dealer’s stock, 
new or used. This is one of the provisions 
which has made the Studebaker Pledge 


famous as the fairest, squarest used car 
sales policy in the industry. 


More than 150,000 thrifty motorists 


STUDEBAKER 


Builder of Champions 


bought Pledge-backed used cars last year. 
They got good appearance, good perform- 
ance, and good value with the cars they 
bought. You will, too, it you buy a Pledge- 
backed used car. And you'll get a 30-day 
guarantee on Certified cars— plus plainly 
marked prices on all cars sold on this plan. 


Seeyour Studebaker dealer first—get Stude- 
baker Pledge protection when you buy jour 


used car—your geatest assur- 


Pledge to the Public 
on Used Car Sales 
























85 





Every used car is conspicuously marked 
with its lowest price in plain figures, 
and that price, just as the price of our 
new cars, is rigidly maintained. 


All Studebaker automobiles which are 
sold as CERTIFIED CARS have been 
properly reconditioned, and carry a 
30-day guarantee for replacement of 
defective parts and free service on ad- 
justments. 


Every purchaser of a used car may 
drive it for five days, and then, if not 
satisfied for any reason, turn it back 
and apply the money paid as a credit 
on the purchase of any other car in 
stock—new or used. (It is assumed 
that the car has not been damaged in 
the meantime.) 


a 





debsker Corporation of Ameria 


INVEST 2c e @¢@ e@ 
YOU MAY SAVE $200 


+, Spend 2c now for 
\ \ your copy of this in- 
\\ teresting and instruc- 
tive booklet, “How 
toJudgeaUsedCar” 
|| —itmaysaveyouas 
| much as $200 on 
the used car you 
buy. Mail the 
coupon now! 












ance of complete satisfaction. 


Name... 


THE STUDEBAKER CORP. OF AMERICA 
Div. 1610, South Bend, Indiana 


Please send me copy of “‘How to Judge a Used Car.” 
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Complete Shop Built in One-Car Garage 





Holt Condon at his lathe, which is 
equipped with many attachments. 


HAT space limitation need 
not prevent one from hav- 
ing a well-equipped home 


workshop is illustrated graphically by the 
accompanying photographs of the shop of 
Holt Condon, a reader of Popucar 
SctieENCE MonTHLY, in Pasadena, Calif. 
Only one side of the shop is shown; the 
other side is given over to a carpenters 
bench and tools, a jig saw, and garden 
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squeeze. In circle: 


implements. Elab- 
orate as it is, this 
shop is set up in a 


car garage. 

The workbench proper is 15 in. wide, 3 
ft. high, and 8 ft. 6 in. long. On it is a line 
shaft running in ball bearings and driven 
by a !4-H.P. motor through a flexible 
coupling. This provides power for bench 
grinders, scratch brush, and buffs. A 
heavy piece of plate glass bedded in cork 





The machine-shop side. 
Milling in the lathe with a 


12 by 16 ft. one-, 
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When the car is in the garage it is a tight 
homemade fixture. 


serves as a surface plate, and a section of 
6-in. round steel for a bench block or 
anvil. Above the bench are tool racks 
and a toolmaker’s box. 

At the right, on a lower stage of the 
bench, is a 9-in. screw-cutting lathe. With 
its countershaft, four-jaw independent 
chuck, drill chuck, and tool holder, the 
lathe represents an original investment of 
something under two hundred dollars. 
Homemade tools and fixtures have greatly 
expanded its usefulness. 





An Ingenious Way to Use a Hack Saw Blade 


} EPAIR jobs can be carried out suc- 

cessfully in many instances by the 
use of a little skill’ in adapting common 
tools for a special purpose. An example 
of this type of ingenuity is illustrated in 
the tool shown in the oval—a hack saw 
blade fitted into a slot in the edge of a 
1 by 2 in. board and held by two nails. 


How the hack saw in its improvised holder is used to 
saw away the panel just below the band molding. 





This improvised saw was devised to 
cut away a badly dented and twisted 
panel of an automobile door, the cut 
being made immediately below the band 
molding. After the panel had_ been 
removed, a piece of No. 24 gage steel was 
laid over the lower part of the door and 
marked with accuracy '% in. larger all 
around. It was cut out 
and the top was slipped 
neatly underneath the band 
molding for !'% in. The 
overlap at the sides and 
bottom was then bent and 
crimped tightly over the 
edges of the panel frame- 
work.—k. B. Murray. 



























The new panel in place. After this door 
had been refinished with automobile 
enamel, it looked like a new one. J” oval: 
Hack saw blade in slotted wooden holder. 
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DOWELED JOINT | 
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DOVE TAIL JOINT] GLUED JOINT. |MATCHED JOINT | COPED JOINT 


W O O D ITH this new book, you can quickly learn the secrets of 
making strong, accurate joints that fit like those of a 
master joiner. Page after page of easily-followed drawings, photos 


J O ] N I S and explanations show you the best way to mark, cut and fit 


all these joints—butt, halved, lap, dado, rabbet, miter, mortise- 


tenon, dowel, glued, coped, matched, splined. dovetail, etc. Tells 
and How to where each type of joint should be used. 
Make Them! This book will help you tackle any job where careful joinery 
is needed. The section on JOINTS alone is worth many times 
© the price of the book. Write for your copy NOW. 
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Shown in This NEW 
ATKINS 32-Page Book 
on Home Workshops! 


;‘HIS is the book thousands of men 
and boys have always wanted—a 
complete guide to home workshop activ- 
ities, condensed into 32 pages! 


It tells how to start your own shop 
and select the proper tools . . . describes 
20 types of saws and their uses . . . shows 
how to make the 24 joints most widely. 
used in wood-working . . . tells how to 
build saw-horses, work benches, tool box 
and wall cabinet . . . suggests 200 other 
articles for you to construct .. . tells 
where you can get plans to build them 

. and gives helpful information on 
the care and use of saws and tools. 


Written by an Expert 


Prepared by a veteran crz.ftsmamn, this 
new book is packed with practical in- 
struction on wood-working, metal-¢ut- 
ting, and how to get the best results in 
all your shop work. 


And on the final pages are pictures 
and brief descriptions of leading AT- 
KINS Silver Steel Saws and Saw Tools, 
which are aiding home craftsmen every- 
where to do all their cutting jobs faster, 
easier and better. 


An indispensable book for the begin- 
ner, and mighty helpful for the expert! 
It costs only 10c, but is worth dollars 
to every one who likes to work with 
tdols. Send the coupon with a dime, 
and get a copy. 


Mail Coupon for Your Book 


. ’ 

E. C. ATKINS & COMPANY, Est. 1857 
428 S. Illinois St., Indianapolis, Ind. ' 
I enclose 10c for a copy of The New : 
ATKINS SAW BOOK for Home , 
Craftsmen. ' 
t 

Name i] 
Address - 
' 

’ 

My dealer is , 
sis, ils ag at si a ah in en: i ld in a a wall 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See Page 8. 
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Decorative as a painting, yet useful as a cabinet 


This Sewing Screen Is a Gift to 
Please Any Woman 


SEWING cabinet that will hold the 
many articles required for needle- 
work and can be closed to form a 
decorative screen when not in use 
will prove to be a much appreciated gift 
in most households. Such a cabinet, if 
made shown in the accompanying 
illustrations, offers a rare opportunity to 
one of artistic taste to add a note of color 
and distinctive design to the decoration 
of any room. A noteworthy feature is 
the small hinged table which lets down 
when the screen is in use and at the same 
time locks the screen firmly in the open 
position. 

Oak, walnut, and mahogany give the 
efiect of choice cabinetwork in the hands 
of a capable craftsman, but one of the 
softer and more easily worked woods, 
such as basswood, will be serviceable since 
it can be stained and waxed to a duil 
finish, or enameled or lacquered. 

Supposing basswood to be used, the two 
frames should be made of 4-in. material. 
The shelves and bottom are glued into 
dadoes (grooves) in the uprights, and the 
top is rabbeted, as shown. The dimensions 
are to a certain extent optional. A height 
of 30 in. and a width of 18 in. are suitable 
for general use, unless a more imposing 
screen effect is desired. A depth of 3 in. 
for each screen will allow for ample fit- 
tings, yet this depth, when the cabinet 
is closed, will not unduly detract from 
the screen effect. 

With these outside dimensions the 
shelves will be 2! in. wide. This will 
allow the main frame to be rabbeted out 
to a depth of ™% in. to take the front and 
back panels. In the case of the top shelf, 
which is fitted for spools, the width must 
be only 2 in. as room must be allowed for 
the table when it is tipped up. This table 
is 12 in. square, the front corner being 
rounded, and is hinged to the middle 
shelf. When the table is down, a hole in 
the top corner engages a pin set in a strip 
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before they are set in place. 

As the fitting for the scissors 

is subjected to considerable 

: use, it should be made up 
separately in the following 
manner: Cut a strip of wood 
14 in. thick, 34 in. wide, and 
long enough to fit neatly 
within the screen, and glue 
silk around it. Prepare a strip 
of cardboard 34 in. wide and 
cover in a similar manner. 
Have ready all the articles to 
be accommodated and lay 





them in order on the strip 











When the screen is open, a small 
table folds down and engages a 
pin in the opposite framework. 
{¢ right: Sewing screen closed. 


of wood which projects below 
the middle shelf of the oppo- 








of wood. Bend the card- 
board strip to form slots 
to hold each article in po- 
sition. Glue this securely 
to the wooden strip 
between each slot. To 
add further strength to 
the slots, screw down the 
top corners of each with 
14-in. roundhead _ brass 
screws; then fix the bar 
in position on the panel 
with screws. 











site screen. 

The panels are made from 
three-ply wood, which should be chosen 
for its pleasing grain if the screen is to 
have a natural finish. They are fixed in 
position by rabbeting out the frame to a 
depth of ™% in. and are held secure with 
narrow molding mitered at the corners. 

The other inside fittings may be varied, 
but a general arrangement is shown. On 
the top shelf on one side is a row of brass 
pins to hold spools of thread. Brass wire 
hooks could be cut down for this purpose, 
leaving them 1 in. long. Below the table 
is a space for a pocket for folded work. 
The top shelf of the screen on the other 
side is fitted with a brass rod to hold in 
place such articles as skeins of silk and 
cards of mending wool. 
A small brass curtain rod 
would serve well for this 
purpose. The space below 
has a pincushion and is 
fitted for scissors and 
various accessories. Below 
7 the shelf which supports 
the table is another space 
for a work pocket. 

The inside surface of 
the panels, the work pock- 
ets, the pincushion, and 
the fitting for scissors are 
all covered with some good 
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END 


Two views of the screen which show 
give suitable dimensions. Under the top shelf 
hand frame are two shallow drawers for smal 


its construction and 


quality material, such as 
heavy silk or a cretonne, 
having a small, subdued 
pattern. This material is 
glued flat to the panels 


an nen 
VIEW, CLOSED 


of the right- 
1 accessories. 


The pincushion is made 
separately in a_ similar 
manner. About 3 by 8 in. 
is a serviceable size, and the lid of a cigar 
box makes a suitable base. Glue three 
sides of the cotton covering on to the 
back of the wood, leaving one end open. 
When the glue is dry, fill the cushion with 
bran, well shaken down; then glue down 
the opening securely. Face with silk 
material in the same manner, and finally 
glue the cushion into position. 


6 work pockets are made from the 
silk. The top edge is sewed to a heading 
which incloses a piece of elastic, the ends 
of which are fastened to the main frame 
with screws. The bottom edge is held 
down by a strip of wood nailed to the 
lowest shelf. 

The design suggested in the illustration 
is done in stained marquetry, a firm outline 
being first drawn in pencil and then the 
spaces being filled in with transparent 
stains. A final wax finish is given to the 
whole panel. 

Whatever materials are used for making 
this work screen, care should be taken 
to adopt a harmonious color scheme. A 
suitable one would be to stain the screen 
a soft green, using bronze-green silk for 
the lining, and tint the landscape design 
in subdued greens, blues, and brown. An 
alternative would be to use brown 
throughout, with warm autumn colors 
for the landscape. For a gayer effect the 
framework could be enameled, the inside 
lined with chintz, and the panel painted; 
or tapestry could be applied. 
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“Build me sucha coachas theworld has 
never seen” —this was N apoleon’s command? 


That peerless warrior — Napoleon! 
Behind him, a record of conquest 
and achievement that had dazzled 
the world! Before him, only a 
few weeks away, the victorious 
ceremony that would crown him 
Emperor of France. And now, 
all about him, the most elaborate 
of plans and preparations. For 
this coronation must be a memor- 
able occasion. 


**Build me,” was the order to his 
master craftsman, “‘such a coach 
as the world has never seen. A 
coach more magnificent than was 
ever dreamed of by the Bourbons. 
Secure the finest artists, de- 
signers, artisans, craftsmen. Bring 
me something worthy of the 
glory of my Empire!” And such a 
coach as they did build him! 


Today, this “Sacred Coach” of 
Napoleon is familiar to millions of 
motorists —for it appears, in modi- 
fied form, on the world-famous 
emblem “Body by Fisher.” And 
this very coach has been selected 
as the model for the coach-build- 
ing competition now being con- 
ducted by the Fisher Body Crafts- 
man’s Guild. 


See Your Chevrolet Dealer 
Join the 
Fisher Body Craftsman’s Guild 


This Guild offers a wonderful 
opportunity for every boy in the 





At the right is the em- 
blem of the Fisher Body 
Craftsman’s Guild. A 
membership button like 
this will be mailed to 


you after you enroll! 





United States. More than 900 
awards, totaling $50,000 in value, 
including university scholarships, 
cash awards, and trips to Detroit, 
will be given those boys who do 
the best work in building a mini- 
ature modelofa Napoleonic Coach. 
No fees or dues will be charged 
for membership. And Chevrolet’s 
nationwide dealer organization is 
co-operating in enrolling members. 


See your nearest Chevrolet dealer, 
today, and join the Guild. Take 
advantage of the co-operation 
Chevrolet is ready to give you. 
Get started on the model that you 
will enter in the competition. And 
win a substantial award! 


CHEVROLET MOTOR CO.,DETROIT,MICH. 
Division of General Motors Corporation 


See pages 10 and 11 for full information about the Fisher Body Craftsman’s Guild 


CHEVROLET SIX 


IT’S WISE TO CHOOSE A SIX 
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Better Ways to Cut Thin Metal 


HENRY SIMON on sawing, sheating, 


punching, and profiling irregular patts 








Outlining can be done in a drill press with 
the special tool and guide shown in Fig. 9. 


N A FORMER article (P. S. M., 
Aug., ’30, p. 80), the writer discussed 
ways and means of putting round 
holes through metal. The present 

article will deal with producing out-of- 
round and odd-shaped holes or blanks 
from sheet metal and plates when single- 
purpose dies would be too expensive. 

Cutting off strips is one of the most 
common jobs. If a power shear is avail- 
able, you will have no trouble; if there 
is not, then the easiest method is that 
of sawing. Naturally, you will avoid 
ruining the hack saw and at the same 
time doing a poor job as shown at A in 
Fig. 1. The simplest correct way of hold- 
ing work for a power saw is shown at B, 
and for a hack saw at C. If the metal 
is thin and comparatively wide, these 
methods can still be employed by the 
help of blocks clamped to the strip as 
at D. 

How a number of fairly heavy strips 
can be successfully cut at once by using 
a piece of belting placed against the strip 
edges on the “off” jaw of the vise is 
illustrated at E. Strips too wide for any 
vise may be cut by the simple rig at 
F. By loosening the two screws a, the 
sheet can be advanced as needed. 

The wrong method shown at A, Fig. 1, 
may be corrected as indicated at A in 
Fig. 2 by the application of two blocks 
of cold-rolled flat stock. This expedient 
is suitable also for cutting a number of 
thin strips at once, as indicated at B. 
One block should be slightly sprung, and 
the saw should be “canted” a little as at 
C to keep its edge hugging the blocks. 
Round the block edges slightly as shown 
at D. 

Cheaper in the end than these make- 
shift blocks is the permanent guide at E. 
It is suitable for hand sawing, but may be 
adapted to -some power saws as at F, 
although the same guide will be usable 
only with one or the other because of the 
difference in the thickness of the blades. 

Where more cutting is to be done, a 
shop with any kind of a press can quickly 
rig up a satisfactory and inexpensive 
shear from two discarded dies as shown 


at A and B in Fig. 3. One good edge of 
the lower die a is trued up with a clear- 
ance angle of about 2° and clamped 
together with a combination stock guide 
and gage } made from strip metal. About 
the only new part that is likely to be 
needed is the punch holder c. This must 
be large enough to give a good, solid seat 
for the blade die d, which is pressed in 
with a light force fit. 

If no die and shoe are available, an 
inexpensive shear may be made on the 
simple plan illustrated at A and B in Fig. 
4. The base consists of heavy cold- 
rolled steel, and the blade is a 


any of which may be ground to shape 
from lathe bits. Regular polygons with 
an even number of sides are best made 
with the double-edge tools at C and D, 
which make two accurately parallel cuts 
at once. A cast-iron, brass, or end-grain 
hardwood block is used as a pad. 

If any number of identical holes of 
this kind must be produced in sheet 
metal, it pays to make a die. A simple 
one that will take care of a number of 
different sizes of triangular, square, or 
rectangular holes is that in Fig. 6 at A. 
This die is for use in a regular shoe in 





piece of flat tool steel that 
extends slightly over the base 
on both sides. The combina- 
tion stock guide and gage is 
similar to the one of the pre- 
vious figure. Either of the 
gages shown can have only a 
limited amount of adjustment, 
and new ones must be made 
for different jobs. 

Small square, hexagonal, 
octagonal, and other polygonal 
holes, as well as rectangular 
slots, are often required. If it 
is only a question of a few 
small holes in very thin or 
soft metal, they may be 
punched by hand to an accu- 
rate scratch line by the use of 
the tools illustrated in Fig. 5, 


















































\ shear made from two old dies 
(Fig. 3), another shear (Fig. 4), 
and hand punch shapes (Fig. 5). 


any kind of screw or punch 
press. The form of the stripper 
plate allows the work to be 
lined up by eye. 

A universal die that requires 
considerably more work, but 
can be set to any exact size, 
square or rectangle, within its 
range, is that at B and C. 
This die is suitable for lighter 
jobs only. In the smaller 
sizes the blades may be made 
from high-speed tool-bit stock. 
Because of the slow wear of 
such a die and the fact that a 
damaged bar can be easily 
replaced, it is practicable to 
attach the stripper to the 





























frame piece b. The stripper 
c should be given ample leeway 








Ways to hold sheet metal for sawing (Fig. 1) and how 
special blocks can be used to aid the work (Fig. 2). 


to “float” by making the holes 
d large. 
An adjustable square and 











OcTOBER, 1930 POPULAR SCIENCE MONTHLY 91 


PRECISE MACHINES SERVE 



































DIAL TELEPHONES 


In the switch rooms of the big exchanges, 
E complicated mechanism snaps smoothly into 
j action when you lift the receiver of your dial 
telephone. 


A MBSR Ret 


On most calls, your finger, dialing the number, 
is the only human touch. Machines do the 
rest... machines so complicated and so 
delicate that almost every part must be held 
; Within the most rigid limits of accuracy. A 
mis-adjustment of a thousandth or two in the 
terminal selectors at the left, for example, 
would give you a wrong number. 


Ota, 


The precision of telephone switching equip- 
ment is a matter of scrupulous care ... and 
fine tools. Tools like Starretts. 


i When you use Starretts, you use the same 
- tools that are responsible for the faultless 
performance of most of the intricate machines 
which serve our age. In your home shop, or 
‘at your serious work, Starretts will bring 
surer precision to your hands, a new pride 
in craftsmanship. 


In the new Starrett Catalog No. 25 ''W" 
appear over 2500 Starrett Tools, almost all 
of them designed for wood and metal-working 
shops. The coupon will bring your copy. 








Above: Western Electric Selector Frame, the mechanism which selects 
the exchange trunk over which your call is routed. Photo, courtesy New 
England Telephone and Telegraph Company. Right: Starrett Micrometer 
Depth Gage No. 440, typical of the precision tools which skilled machinists 
prefer; Starrett Steel Tape No. 530 and Starrett Pocket Slide Calipers No. 
425, two of the many Starrett Tools which belong in every kit. Below: 
the coupon. Send it for your copy of Starrett Catalog No. 25 “w" 





THE L. S. STARRETT COMPANY 
ATHOL, MASSACHUSETTS 
Please send me Starrett Catalog No. 25 “W" 
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50th Anniversary of Starret? te SS sf, 


Use Starrett Tools 


@ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See Page 8. 
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rectangular die that is suitable for much 
heavier work and is more dependable all 
around is illustrated at A, Fig. 7. This 
tool is particularly well suited to precision 
slotting. It is simpler in construction than 
the previous tool, but requires a new 
set of blocks a for each new width. This 
die also may be made from regular hard- 
ened high-speed stock—the main _ bars 
from !4 or 34 in. square bits, and the 
narrow centerpieces from cutting-off blade 
stock. The clearances and angles are 
shown at B. Examples of the work 
possible with a single set of spacers are 
given at C, and with additional spacers 
at D. The stripper blank appears at E, 
and a universal type of punch holder for 
use with this die is suggested at F. 


(CUTTING sheets and plate metal to an 
irregular outline is no longer as diffi- 
cult a job as it used to be, thanks to the 
nibbling machine and the cutting torch. 
These helps are not always available in 
the small shop, however; and moreover, 
each is not suitable for all gages of work 
anl kinds of material. In cutting screw- 
machine plate cams to shapes like that 
of A, Fig. 8, for instance, drilling seemed 
the only way out in the writer’s shop until 
he designed a simple outlining punch that 
did a better job in ten minutes ‘than had 
previously been possible only through 
hours of drilling. 

Figure 8 gives the details of a simplified 
and improved design of this device, which 
is adaptable to roughing out a blank or an 
irregular hole of almost any shape and in 
any material from 1/64-in. brass to 34-in. 
steel plate. The tool has a cast-iron 
base a, in which a round die b is main- 
tained flush with the top surface c by 
means of blocking washers. The stripper 
d may be set to any distance from the 


die by interchangeable spacers e, in 
accordance with the material being 
handled. 


The position of the punch is indicated 
by a finger f, which is held on the 
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work in a position correspond- 
ing to the die opening while 
the punch is up, but sidesteps 
cach time the punch descends. 
This is accomplished by the 
constructi. seen in detail at 
C. The finger f is fastened 
to a lever g pivoted at the 


foot in a plate #, which is 
screwed into a recess in the 
bottom of the die. A _ leaf 


spring 7 keeps the finger-position 
adjusting screw j in contact with 
the bottom of a notch & in the 
stripper d while the punch is 
up. The punch holder / is made 
with a tapering end, which in 
descending forces back the lever 
g, thereby moving the finger 
before the punch can strike it. 








A die for different 
sizes of holes (Fig. 
6),and an adjustable 
square and rectangu- 
lar die (Fig. 7). 





The clearances, punch and die 
sizes, and hardening data are 
given in the diagram F. 

The work should be marked 
with a plainly visible scratch 
line. A full round hole is 
punched for a starter, but suc- 
cessive holes are overlapped, as 
indicated at D. The finger point 
makes it possible to punch close 
to the line. As will be seen 
from E, far less metal is left 
for removal by grinding than is 
the case when a drill is used. 
Moreover, punching each hole 
is a matter of only a second or 
two in the heaviest plate. The 
saving in time thus made is so 
great that even a very few jobs 
pay for making this device. 
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A different kind of “outlining” 
tool is that of Fig. 9. While it 
has less power and speed, it leaves even less 
waste material and is also suitable for 
producing grooves. The cutter, which 
revolves in the same way as a regular 
slotter, may be either an ordinary twist 
drill ground as at B or, preferably, a 
special tool as at C. 


As shown at A in Fig. 9, the tool @ is 
used in an ordinary high-speed drill press 
and is guided close above the cutting end 
in a regular drill bushing b. This bush- 
ing is set in a heavy “arm” c that is firmly 
clamped or bolted to the drill table. The 
tools, which should be of high-speed steel, 

should be run at surface 




































DIFF BET. PUNCH 
— DIE DIA.: 
































Design for an efficient outlining 
punch (Fig. 8), an outlining tool 


for use in the drill press (Fig. 
=) 9), and the methods of rig- or 
ging the drill table (Tig. 10). methods may be combined, 


] speed about 50 percent 
‘ higher than would be 
employed with drills of 
the same size. The diam- 
eter of the cutting point 
should usually be between 
Y% and 4 in., because 
larger points remove too 
much metal and make it 
difficult to guide the work. 
In each case, the depth of 
a single cut should not 
exceed half the diameter 
of the cutter, according to 
the detail at D. ° 
Some special ways of 
rigging the drill table for 
use with this device are 
shown in Fig. 10. At A 
and B is indicated how 
disks or concentric circles 
may be generated by a 
simple expedient. At C 
is a plain guide for accu- 
rately producing straight 
and parallel slots in a 
straight piece. An example 
of grooving is illustrated 
at D. In many cases, two 
more such guiding 





as in the case at E. 
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work, Brown & Sharpe Gauges are in 
constant use. 
accuracy of finished parts, to check im- 
portant clearances, or to select the proper 
size of tools or materials for the job. 
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Brown & Sharpe 


Gauges 


-a type for every class 


of work 


N the daily work of skilled mechanics, 
from manufacturing control to repair 


It may be to measure the 


Whatever the requirements, there is a Brown & Sharpe Gauge which will simplify 
the work — standard plug and ring gauges, standard caliper gauges, vernier height 
and depth gauges and many special gauges designed for some particular job. 


Below are described several Brown & Sharpe Gauges which occupy an important 


place in the kits of skilled mechanics. 


American Standard Wire Gauge 
No. 688 


A particularly useful tool 
for gauging sheets, plates 
and wire of non-ferrous 
metals. 


Decimal equivalents are 
stamped on the reverse side. 





Universal Surface Gauge 


No. 621 


A particularly handy tool for set-up 
work. 


Knurled adjusting screw permits a 
eide range of adjustments. V-shaped 
bottom adapts it for cylindrical work. 


Twist Drill and Machine Screw 
Tap Gauge 
No. 707 


Gauge tells the correct drill to use with 
any common size of machine screw tap. 
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Screw Pitch 
Gauge 


No. 630 


For quickly deter- 
mining the pitch of 
threads of bolts and 
nuts. 


For “V” Threads. 22 pitches—9 to 40 including Pipe 
Thread Pitches. Shape of blades permits their use on 
nuts as well as screws. 





Thickness Gauge 
No. 644 


For checking clearances ac- 
curately. 


Nine tempered blades — 
0015, .002, .003, .004, 
-006, .008, .010, .012, and 
-015 of an inch. Blades 3” 
long, 13” wide. 





Planer and 
Shaper Gauge 


No. 625 





With this gauge the cutting tool can be adjusted in a min- 
imum of time. Can be used either on its base or its side. 


The full line of Brown & Sharpe Gauges is included in Smail 
Tool Catalog No. 31 which describes over 2300 useful tools. 
Ask your dealer for a copy or send tous for one. Dept. 
P.S., Brown & Sharpe Mfg. Co., Providence, R. 1., U.S.A. 


Brown & Sharpe Tools 


‘WORLD’S STANDARD OF ACCURACY” 
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What many years of practice have taught me about 











By HECTOR 


an inch) and prolong its use. 

Until recently, worn plug 
gages went to the junk pile, 
but chromium plating has 
reached such a state of effi- 








A small held in 


genuine 


magnifying lens, 
help in inspecting 


APPING operations in the toolroom 
are not a question of mefal to 
metal contact, as in the case of 
the bearings and gearing pre- 

viously discussed (P. S. M., Sept. 730, 
p. 86), but rather one of precise dimen- 
sions. 

The toolroom is called upon to make 
a variety of plug, ring, and snap gages, 
and also small bushings, pins, and studs 
for interchangeable fixture parts. To 
maintain standardization, it is, of course, 
necessary to have comparator gage blocks 
and to observe the require- 
ments in regard to tempera- 


a support, 
a lapped finish for flaws. 


ciency that they are now being 
reclaimed by being plated. So 
uniform is the plate after the 
surface has been ground cylin- 
drically that the gage may be lapped with 
the same excellent results as a new one. 

Ring gages are usually made as in Fig. 
2. The shoulders are a protection against 
bellmouthing in the grinding operation 
and are removed after lapping. A satis- 
factory lap for fine internal cylindrical 
work may be made of brass. It should 
be left long enough to be double-ended, 
and centered, turned, and ground. One 
end should be finished to fit the ground 
size of the bore, the other being .0002 in. 
under the required finished size. After 


is a 


Making Laps for 
Toolroom Work 


J. CHAMBERILAND 


applying the same compound as in the 
previous operation and revolving the lap 
at a medium speed, the gage is oscillated 
with the palm of the hand so as to obtain 
a complete revolution in every four or 
five movements. This is done until the 
bore fits the large end of the lap. All 
gages should be polished with felt. 


pOR the average run of standard inter- 
nal lapping, a lead lap is the most 
economical. The initial cost lies in mak- 
ing the mold, but this is a good invest- 
ment. Medium work to be lapped is 
mainly between 1 and 2 in. The mold 
shown in Fig. 3 has a 2!¢-in. bore, and 
the plug arbor is given a Brown and 
Sharpe taper. As there is no actual 
waste, it is advisable to cast a set of 
sixteen; this will accommodate the !¢-in. 
sizes and leave an ample supply for odd 
dimensions. After casting the set, the 
taper holes are smoothed u» 
with a reamer, and the laps 




























































































































































































: s ~ —————— GRIND OFF emneens . ° 
ture. Comparator gages will LENGTH, 2 OF WORK ‘ye AFTER LAPPING are turned to their respective 
contract or expand, but they joy SETA SPLITTING " sizes. When turned, they are 
will always maintain their rer prone =n split with a 1/16-in. saw in 
standard at temperatures ig the milling machine. 
between 65° and 70° F. ; pa GRIND TO FIT For work from !%4 to 1 in., 

For lapping plug gages, “nn RING GAGE GROUND BORE) the expansion brass or cast- 
wrist pins, and studs, all that [ : iron lap in Fig. 4 is satis- 
is needed is a brass split jon oA gle _C 3 factory for standard sizes. 
bushing (Fig. 1) with the | GRIND .0002"UNDERSIZE “7 For odd dimensions, a plain, 
bore smoothly finished to ~ FIGA FIG.2 PLAIN GRASS LAP FOR RING GAGES double-ended lap finished to 
_ Size Fog oe nye ae V4 NO.20 USS FOR BOTTOM PLATE — BOURING oe WHEN sult this special requirement 
soe ing ¢ <4 : ' ally used: . 
ng ° _ 2 en at _ ams tT te] A gS O ac | is generally used; and such 
one half that of the work. pn aecs yt ae ee |! 1 i a lap is also recommended 
Any such part to be lapped _s —_ via ri | for operations under Y, in. 
should have a bright grinding tid De at ' || because the cost is small. 
finish with an allowance of no 2 om }-4-----r- 4 ' |! In all cases these laps should 

4 wae ' o 
less than .0003 in. nor more * ; F =F 3 run on centers for the best 
than .0005 in. After a com- 5 5 von ss — esults. 

P------------fy Ls ; m aE rr , , 
pound such as H-40 fine (to ae O O| HH fii eh As the ordinary line of 
use the Carborundum system lapping work is made up of 
of designation) has been BOTTOM PLATE —— ana A dbesmencmemme sica - plain bushings, collars, and 
applied, the work should be O O ¥ Fe —— oe | the like, a compound such 

j — ~ : 
revolved on centers at a | P34 Lt epeeneoeens - oe as H-40 coarse should be 
medium speed and the lap -% >| ” used for quick results. 
should be oscillated and kept | | fe +r, LEAD LAPS To finish snap gages of the 
moving back and forth across |} & a ASSEMBLY flat type and retain the paral- 
the work. ORILL.C’BORE AND (ie orm . < sy SO lelism obtained through the 
A test for size ought to be et guar | inuate grinding operation, it is advis- 
made every minute after O O | cad FIG.3 able to use the honing process. 
thoroughly cleaning and wip- —— 2 KS Allow .0002 in. on each sur- 
ing the part. Do not take F ESP ITES: £ face. After the contacts have 
» 2c > =} ; =“ > > et = ot fp } ‘pe > >» 
chances as the size is some- a = | O _ been given a coat of copper- 
times reached very rapidly. ITY Zo RASS ADJUST- ing acid, and the gage has 
° . tT ° LE L ° ° ° 
Plug gages are expensive, and __| ®xPansion Lue 2"\0ne JE} 5 EATERNAL been placed in a suitable vise, 
one that has gone undersize on die ~_.euennnnmae ~ es the honing may be done with 
is of little value; on the other lotta atenargamncnanon the aid of a magnifying glass 
hand, it 1s many times advis- BRASS EXPANSION LAP FOR 2" TO |" WORK -. FIG.4 A fine oilstone 





in a support. 





able to favor it one or two 
“tenths” (ten thousandths of 


Suggestions for internal and external laps, 
ing a mold for lead laps. 


and the method of construct- 
For accurate work a lap must be well made. 


of the triangular type is a 
good one to use. 
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For his own Set, a Radio 
Engineer would want Alcoa 


Aluminum Condenser Blades 


It is well known in the radio industry 
that no type of blade for variable con- 
denser work is more efficient than the 
all-aluminum blade. 


These blades are non-microphonic;alu- 
minum stays put and does not warp, 
thereby bringing clear tone and in- 
creasing the volume and sensitivity of 
the set. 


Don't let cost-shaving in manufacture 
interfere with the efficiency of your 
new set. Make sure that it has all- 
aluminum condenser blades. It is your 
assurance that the builder used the 
finest material. 


Alcoa Aluminum has many uses in 
radio sets. Weighing 14 as much as 
other metals, it insures that parts are 
extremely light. Thus they are less 
liable to be thrown out of alignment 
in shipping. They remain true in both 
shape and adjustment. 


Look for Alcoa Aluminum condenser 
blades and foil condensers—also Alcoa 
Aluminum shielding, wire and other 
parts. Ask your radio dealer to open 
the set up and show these impor- 
tant working points. ALUMINUM 
COMPANY of AMERICA; 2496 Oliver 


Building, PITTSBURGH, PENNSYLVANIA. 


ALCOA ALUMINUM 


TUNED 


TO RADIO 


oles. 
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Copper Braid 


Decorates 
Lamp Stand of Pipe 


O ONE would guess 

that the standard of 

this unusual floor lamp 

is merely pipe. Yet that 

1 is all it is. The secret of 

its attractive appearance 

lies in the fact that 1-in. 

copper braid was opened 

up to form a tube and 

slid over the entire stan- 
dard. 

The lower part of the 
stand is made of 3-in. 
wrought iron pipe; the 
upper of %%-in. brass 
fixture pipe. The base 
was obtained from the 
scrap pile, but if one 
cannot be acquired from 
this source, a wooden or 
wrought iron base can be 
made to suit the con- 

An ingeniously structor’s taste. 
designed lamp. For the upper orna- 
ment on the standard, a 
brass collar is used, with brass decorations 
soldered to it. The lower ornament is 
made of No. 6 copper wire and held in 
place by two 1-in. brass collars. The top 
of the shade is brass, but all the rest of 
the framework is cut from copper sheet 
or strips. The glass, which was purchased 
for 75 cents, is imported opal. The pieces 
are held in place by means of small cop- 
per strips 144 by % in., half soldered to 
the frame and half bent over the glass. 
The glass rests on the 3/16-in. turnover 
i 2 on the bottom of the frame. A 15-watt 
eq * : lamp will be found to give sufficient illu- 
mination—L. DuTTon. 








” 








‘THE network of electric cables beneath the 

street of a city generally are joined together 
beneath manholes. If moisture seeped through 
and touched them an explosion might result. 


Be x 2% a 





















Skilled workmen protect these “splicings”’—or 
meeting places of the cables — from moisture 
with lead joints. 











To cut down the ends of these joints to the 
correct thickness, these expert workmen use 


Nicholson Rasps and Half Round Files. 


Under ground and over ground—on the sea and 
in the air — in the big industrial plants and in 
your home workshop there are thousands of 
uses for Nicholson Files. 























ft < WROUGHT 
aa TH IRON PIPE 
























Your hardware dealer can supply you. And you 
































can tell a genuine Nicholson by the crossed files 
trade mark which is always stamped on the tang. SgTron 
gHOlSo NICHOLSON FILE COMPANY a sumo 
i ig Provi R.1.,U.S.A pw 4 
USA rovidence, R.1!., U.S. A. ~S; 
pm pens lg TURNED UP Py wee hy NDOW 


with copper braid and the shade is made. 








A FILE FOR EVERY PURPOSE |. misils sowing how the stand, is, covered 
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CROSLEY 





The NEW Buddy 


An exquisite table, mantel or clock 
type self-contained receiving set, 
with power speaker, only 15 %” high, 
1554” wide, and 934" deep, so small 
in size and light in weight that it is 
easily moved from place to place. 
Contains the same type receiving set 
as The PAL and The MATE. Em- 
ploys three Screen Grid tubes. 
Nothing ever equal- 50 
ed it at so low a ‘6 with 
- TUBES 
a re 





IS 


CROSLEY RA 
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Drawn especially for Crosley Radio by Franklin Booth 


BEAUTY...a spanking breeze and the long, 
rolling eloquence of tangy water across which 
white sales glide with incredible speed in a 
pageant of endurance. There is a cup to be 
won, ‘and well to the fore this great, gleaming 
gull spreads her fourteen thousand feet of 
snowy canvas with an eagerness be-speaking her 
lineage. The will to do—the stamina, the sci- 
entific principle of every essential part, has 
been built into her. She must win! And does! 


BEAUTY ... radio, as it is, one of the most 


astounding inventions of an astounding age— 
voicing, as it does, all of the beauties and musi- 
cal intricacies of the centuries—calls for beau- 
ty, as well, in physical aspect. In the new 
Crosley radio receivers BEAUTY has been 
made the keynote—they denote a new era of 
the truly beautiful in radio cabinet design and 
construction. Beauty of wl sass is 
characteristic of them, too. To such painsta - 
ing design and manufacture comes, naturally, 
the sure reward of leadership—the cup-win- 
ning ability. There is, after all, sheer 
—super-excellence of mechanics—superlative 
performance— built into Crosley radio. It 
must win—it does! 


eauty 


THE CROSLEY RADIO CORPORATION 
Powel Crosley, Jr., Pres. Home of “the Nation's Station”"—WLW 
CINCINNATI 
Also manufacturers of CROSLEY Battery Radio Receiving Sets, the 


CROSLEY ROAMIO Automobile Radio Receiving Set, 
and the famous AMRAD RADIO 










































SCREEN GRID - NEUTRODYNE 
POWER SPEAKER - A.C. ELECTRIC 


The Pat 


A marvelously beau- 
tiful cabinet, 25% in- 
ches high, suitable for 

use as an end, bedside 
or occasional table. 
Contains the same re- 
ceiving set and power 
speaker as The 
MATE and employs 
same number and type 
of tubes. The price is 

amazingly low for the ‘6¢ 50 


qualityand performance Seaee 


She Mate 


A delightfully de- : 
signed and execut- nis 
ed cabinet that har- 
monizes with any 
surroundings in the 
home. It contains 
an entirely new re- 
ceiving set and 
power speaker. Em- 
ploys three type 
-24 Screen Grid 
tubes, one type -45, 
and one type -80. The unusual value of 
The MATE at the ex- 00 
ceptionally low price is $75 Less 


self-evident ....... tall 











The <ROSLEY 


Leadersht, 
NEW lershetft 


SCREEN GRID - 
POWER SPEAKER - 





NEUTRODYNE 
A.C. ELECTRIC 


She Director 


A particularly 
beautiful cabinet 
containing 2@ fre- 
ceiving set em- 
ploying three 
Screen Grid 
tubes type -24, 
one type ~27, two 
type -45, and one 
type-80. Positive 
automatic volume 
control, local- 
distance switch and dynamic-power 


speaker are features of 
this set. Astonishing- 10722 
ly low in price... . Tues 


She Arhiter 


Electric Phonograph and 
Radio Combination 



































A truly versatile 
instrument that 






provides complete 
entertainment for 
any Occasion in 
the modern home, 
complete ina cabi- 










net of superlative 
beauty. The same 
super-selective 
and sensitive radio 
receiving set and 
dynamic-power 
speaker as in The DIRECTOR. A 
marvelous electric phonograph and radio 
combination for what you would ordi- 
narily expect to pay 50 

for a radio receiving $1373 A 

set alone ... eee 


oeeee 

















Also available with induction type 
self-starting motor at $147.50 F 
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AMAZING 
NEW TOOL 
VALUE 


An Automatic Push Drill 
Carrying in the Handle Eight 


Sizes of Drill Points 
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bath rixtures 
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EVERY 
HOUSEHOLD 
NEEDS ONE 


Useful on hundreds of 
Repair Jobs 





Pick out the size drill you want from the 
separate numbered compartment. Insert it in 
the steel jaws. Place drill point where you 
want hole. Push-push-and presto, you have a 
smooth clean hole in any wood. It can also 
be used in plaster. The handiest tool ever 
invented for household use. Made by one of 
America’s leading makers of fine tools. Show 
this ad to your dealer and secure a drill for 
$1.25 or mail coupon to us and drill will be 
sent postpaid C. O. D. $1.40. 

Hundreds of household jobs formerly post- 


poned will now be done neatly and easily. 


USE THE COUPON TODAY! 








Goodell-Pratt Company 
Greenfield, Mass. 


Please send mea No. 188 Automatic Drill. I will pay 
postman $1.40. 


EE i ke aid ceded meanawene chiccadmeoasien beeseanemein 
DE ccadudhecodceceseeues Sigackdnsewess eunnee 606 eeeke 
cia 6k ia aie a cided aa aiataainaa nae TOE ee 
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NOTHING UNDER $2.00 EVER BOUGHT SUCH A GOOD TOOL. 





Revolving Nail Box 
for Your Bench 





Time may be sav ed by keeping an assortment 
of nails in this octagonal turret-type box. 


NE way to save time and temper in 
finding the right nail or screw is to 
construct for your workbench a turret- 
type nail box similar to the one illus- 
trated. This particular box has eight 
sides, each 534 in. long, the parts being as 
follows: 
One octagonal base of '-in. poplar or 
other wood, measuring 534 in. on a side. 
You will find it convenient to cut a card- 





The ™% in. thick bottom of the nail box 
after the shape has been marked and cut. 


board pattern to use for laying out the 
wood. Several narrow boards may be 
joined, if necessary, with corrugated fas- 
teners. 

Eight side pieces, each 14 by 2 by 534 
in. The length is measured on the out- 
side, and the ends are cut to an angle of 
674°. 

Eight partitions, each 14 by 2 by 45¢ 
in. One end is beveled equally on both 
sides to 674%4° 

Eight short pieces for the center com- 
partment walls, each 2 by 2 by 154 in. 
The 154-in. length is measured on the 
longer side, the ends being beveled to 





The base is a friction-top tin can, not too 
high, weighted with either sand or concrete. 
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“Susstrrute Nicker for Piatinum f 


we can do Better than that...” 


When the radio industry was young 
and only a few thousand technically 
minded enthusiasts were hooking up 
receiving sets, radio tubes were a lab- 
oratory product. The use of costly 
platinum-iridium for their filaments 
was not a handicap. For comparatively 
few tubes were in demand. 
Westinghouse engineers, however, 
foresaw a serious situation. When mil- 
lions of radio sets came into use there 
would not be enough platinum avail- 
able to make the tubes they would 
need. A substitute material just as 
satisfactory must be found. Westing- 
house laboratories set out to find it. 
Soon a young engineer reported that 
nickel would meet the requirements. 


From a practical standpoint it made as 
good filaments as platinum. It would 
do. But Westinghouse engineers said: 
If a pure metal is as good as platinum, 
it should be possible to produce an 
alloy that will be far superior. 

Months of tireless research and ex- 
perimenting followed — development 
work that called into play the broadest 
scientific knowledge. Eventually the 
ideal combination of metals was pro- 
duced, Konel metal, stronger than any 
alloy steel, and far superior to platinum 
as a core for oxide-coated filaments in 
radio receiving tubes. 

If sufficient platinum were available 
it would take more than a quarter of 
million dollars worth to take the place 





Tune in the Westinghouse Salute over WJZ and 
the coast-to-coast network, every Tuesday evening. 








of the Konel metal used in vacuum 
tubes each month. And vacuum tubes 
are only one of its possible applications. 
Konel metal meets severe service re- 
quirements such as those confronted 
in gas engine valves and spark plugs. 
Its commercial possibilities have only 


. been touched. 
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‘ 6742°. Another way to form the center | 
compartment is to cut a 2-in. length from 

a tin can and mount it in the center. The 

partitions should then be cut long enough 


that Stanley “Everlasting Chisels 
stand up better under severe use. 


There are several reasons why this is true. 


1 The Head, Shank and Blade are forged 
complete—no mechanical joints. A blow 
struck on the head is transmitted directly 
to the cutting edge with undiminished 
force. 


? Only the finest tool steel is used 
—correctly heat treated and tem- 
pered. This insures great strength 
together with the ability to hold 
a keen cutting edge. 


3 The handles are made of 
selected hickory. They 
are well finished and fit 


snugly into the ferrule. A am 
leather washer between gare 
the handle and steel a", 


head serves as a cush- 
ion when a blow is 
struck. 


© y ADE in three 
‘ types — Bevel 

| Edge Firmer, Bevel 
/ * Edge Pocket and Bevel 


Edge Butt — 12 sizes of 
each type. They have 
an exceptionally fine finish 
and a quality which places 
them “first”? among all wood 
chisels. Ask your hardware 

dealer to show you Stanley 
“Everlasting” Chisels. ‘Our 
Catalog No. 34e describes them 
all in detail. Send for a copy. 


THE STANLEY RULE & LEVEL PLANT 
New Britain, Conn. 


STANLEY TOOLS 


“The Choice of the Trades” 































to fit against the can sides, which are 
nailed to them. 

One tin can with a friction top about 
3 in. high and as large in diameter as | 
obtainable. Fill this with sand or con- | 


PARTITIONS, 
8 REQUIRED 






ANGL” OF ENDS 
we 






SIDEPIECES, 
8 REQUIRED “ 
yx 2" i 

BOLT CENTER COMPART- a/k 


MENT WALLS, 8 REQUIRED 





CORRUGATED 
FASTENERS 


SAND OR 


CONCRETE FOR PARTITIONS—— 


How the rim, partitions, and base are cut, 
and a sectional view showing the pivot. 


crete to serve as a weighted base upon 
which the box revolves. 

One machine bolt 4 by 2 in. This is 
mounted in the center of the can lid and 
projects upward through a hole in the 
center of the nail-box base. Three nuts 
and five washers are used, one nut to 
hold the bolt to the can lid, and the other 
two to act as a nut and lock nut on top of 
the baseboard. You may find it neces- 


\ . . 
| sary to solder the can lid in place so that 


you can pick up the box without losing 


| the base. Finally, paint the box inside and 


out, using green, blue, or some other attrac- 
tive color.—WALTER E. BuRTON. 


INSULATING TEMPORARY 
WIRE CONNECTIONS 


N TESTING or laboratory work, elec- 

trical connections are often made which 
are to be used for so short a time that 
taping is hardly justified, yet they should 
be insulated in some way. Before making | 
such connections, slip short lengths of rub- 
ber tubing over the insulated wires. Then | 





Rubber tubing used to insulate splices, and 
a hose covering for welding-cableconnector. 


make the splices and push the tubes along 


fo cover the bare connection. Short 
pieces of garden hose can be used sim- 
ilarly for welding cables and other heavy 
wires when they are connected bv 
“knuckle” or “pivot” type cable connec- 











tors —T. R. Watts. 
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-PRODUCTS OF THE ELECTRIC FURNACE 


c - - - - FOR THE ELECTRIC FURNACE 

- Super-refractories that resist heat. Extremely high tempera- 
ch ° ° ° . 

at tures — 3000° F.— are required in modern industrial labora- 
e tories and in the production of rare metals and alloys... 
ws | In the electric furnaces that create these temperatures there must 


be super-refractories—Alundum tubes, cores and muffles. 





P| Thus the Norton product trade-marked “Alundum,” also a 
| creation of the electric furnace, is performing successfully an NORTON COMPANY 
s important work in fields aside from grinding. WORCESTER, MASS. 
GRINDING WHEELS, GRINDING) and LAPPING MACHINES, ABRASIVES FOR POLISHING, 


ong 
ort 
im- 
IVY 

by PULPSTONES, REFRACTORIES, POROUS PLATES, FLOOR and STAIR TILES, ABRASIVE AGGREGATE. 
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Return toa 
Wavm home 
after spending 


an evening out 














This heat 
f regulator tends 
the fire while 
you are away 


Just think of the luxury of re- 
turning to a warm, cozy home 
every time you spend an eve- 
ning out, with no one left at 
home to tend the fire but the 
Jewell Temperature Regula- 
tor. And never a worry about 
the fire getting too high while 
you are away. For the Jewell 
protects your home by always 
keeping the fire under control. 
The Jeweli brings you other luxuries, too. 
It keeps your home evenly heated all day. 
Prevents colds and reduces doctor bills. It 
shuts down the fire at night and rouses it in 
time to have rooms warm when you get up. 
The saving in fuel is surprising. 

The Jewell is made by Minneapolis-Honey- 
well, America’s leading makers of automatic 
heat controls for 45 years. Your heating 
dealer will show you how a Jewell can be in- 
stalled on your present heating plant at a 
cost you can easily afford. See him today 
before the worst of winter comes. 

Minneapolis-Honeywell Regulator Co., 
2926 Fourth Avenue So., Minneapolis, Minn. 
In Canada: Minneapolis - Honeywell Regu- 
lator Co., Ltd., 123 York St., Toronto, Ont. 
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Sheath 


By F. CLARKE HUGHES 


safe without a sheath such as the 

one illustrated. It is easy to make 
and requires only one piece of light but 
gooc grade sole leather 5% by 10 in. This 
may be purchased at any shoe shop, and 
half a dozen ordinary tubular rivets should 
be obtained at the same time. 

The sheath is made in three sections. 
That marked No. 1 includes the back, 
top, and flap; No. 2 is the front; and No. 
3, the end of the sheath. As in the case 
of the hunting knife sheath (P. S. M., 
Aug. °30, p. 102) and the other articles 
previously described in this series of 
articles, it is best to make a paper pattern 
to fit the ax before marking the leather. 

Piece No. 1 should be slightly grooved 
or veined along the fold lines, the grooves 
being made with either a woodcarver’s 
small veining tool or with a sharp pen- 
knife. Slots should be cut as shown in 
the section which is to become the back 
of the sheath; these are to allow it to b 
attached to a belt. 

The stitching for the ends is of the 
same type as that described in preceding 
articles. It should be done with a double 
needle along a line of holes made with a 
very slender awl. Ifa small line or groove 
is tooled along the line of stitching, it 
will aid in placing the stitches and will 


Ns: CAMPER’S ax is complete or 


Every Camper’s Ax ~ 





@ 


Neat and durable 
homemade sheath 
for a camper’s ax. 


keep them in a straight line. The stitches 
should be about % in. from the edge and 
¥ in. apart. If a piece of luggage or any 
article made of heavy leather is studied, 
the professional method of doing the hand 
sewing will become plain. 

The best point to begin the sewing is 
at the thinner end of the sheath, where 
the front meets the back. At the thick 
end, the extra end piece must be carefully 
fitted, especially where it turns the oval 

corner. One of the sketches 
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=) | ROUNDING THE CORNER 
mo te WITH FOLDED END PIECE 
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TEMPERATURE REGULATOR 


J 


THERE’S A JEWELL 
FOR EVERY HEATING PLANT | 
‘AND FOR EVERY BUDGET | 





STITCHING TUBULAR ol 
A d] 


Patterns for the three parts; how the stitching is 
done and the rivets inserted; the completed sheath. 
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fone eos oo 


shows how this may be done. 
When the sewing is com- 
pleted, the rivets should be 
inserted as indicated to guard 
against the danger of cutting 
the stitching with the edge of 
the. ax. 
A snap fastener may be used to 
keep the flap shut, or a small strap 
and buckle from an old wrist watch 
will do equally well. If a snap is pre- 
ferred, a shoemaker will put one in 
for a few cents. When all is finished, 
the sheath should be polished with shoe 
dressing or floor wax. 





* Whisedesed 
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TURNING SET SCREWS 


EVERAL times on repair jobs I 

have needed a wrench to remove 
a hollow-head set screw and found 
myself without one. A substitute was 
made by grinding off the tang of a 
three-corned file to a length that would 
fit snugly into the broached opening 
of the set screw, and a pair of pliers 
was used to turn the file. As the tang 
is hexagonal and tapering, it is possible 
to use a small triangular file for almost 
any size set screw.—V. C. ance 




















1930 


ble 
ith 
ax. 


1eS 
nd 
ny 
od, 

ind 


re 





= 
Qa. 


; I 
ve 
ind 


vas 


ald 
ing 
ers 
ing 
ble 
ost 


OcTOBER, 1930 POPULAR SCIENCE MONTHLY 103 


BLIND MAN'S BUFF vs. 











SRI T IPTG BRUSH SELECTION 























New Whiting-Adams method of identifying paint, varnish and enamel brushes eliminates guess- 


Blind Man’s Buff 
has its advantages 
as a game, but it’s 
not so good in 
picking the proper 
brush to give your 
newly finished attic room a coat of 
paint, the boy’s sled a refreshening 
varnish finish, or even the break- 
fast nook that much-needed coat 
of enamel. Many such jobs have 
been spoiled because the wrong 
brush was used. 

Professional painters will tell you 
that specifically constructed 
brushes are needed 
for paint work, for 
varnish work and 
for enamel work 
and that the re- 


sults secured on 





700 HARRISON AVENUE 
BOSTON, MASSACHUSETTS 


Send for the free booklet, ‘‘Painting Hints 
That Help.”’ It contains valuable information 
for every man who ever does any kind of a 
paint job at home. No charge or obligation. 
Just send the coupon for your free copy. 






































Needs Varnish Brush 


Bie 
x 


Goes To Dealer 

















Here it Is . 
> LI 


= 
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The Right Brush 











work and assures expert results. Send for interesting, free booklet, ‘Painting Hints that Help.” 


any kind of painting depend largely 
on the quality of the brush and its 
fitness for the particular job. 

That's why the Whiting-Adams 
Company has developed a method 
of helping you to identify the right 
brush for each job 
— why you can 
now be sure of ex- 
pert results every 
time you start to § 
paint. You will 
find all Whiting- 
Adams brushes plainly marked for 
paint, for varnish, or for enamel, 
and of course Whiting-Adams 
quality can be taken for granted. 








Good paint and hardware stores 
now display these identifying brush 
boxes for your guidance. ‘S) 





WHITING-ADAMS CO. 
700 Harrison Ave., Boston, Mass. 


Please send me a copy of that free booklet, “Painting Hints 


that Help.” 


Name 
Street 
City State 
Name of dealer 
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For kitchen or breakfast room— 


A Modernistic Handy Table 





GREENFIELD 
DRILLS 


stay Sharp 


And so men who use Greenfield Drills 
really use them, instead of spending half 
their time crouching over a grinding wheel. 


Greenfield Twist Drills, because of a 
new method of heat treatment, will stand 
higher speeds and heavier feeds without 
breaking down. Of course, this means 
greater production on all big drilling jobs. 
But all jobs are not big and the chap who 
has to use a portable electric drill doesn’t 
like to waste time changing drills, or 
regrinding worn cutting edges either. 
Nor will he if he specifies Greenfield 
Drills. . 


Anyone who uses twist drills—in any 
manner—has a big and happy surprise 
waiting for him when he switches to Green- 
field Drills. Try them next time. Ask 
your dealer Gr write us. 





New York: 15 Warren St 
Chicago: 611 W. Washington Blvd.. 
wayag ode 228 Congress St.. W. 
Canadian Plant: Gre enfield Tap & Die Corp. 
of Canada, Ltd., Galt, Ontario 














The finished table. An 


effect is obtained by 


ERE is an easily constructed small 
H table for general use in a kitchen 
or a breakfast room. As it is 
mounted on rubber tired casters, it can be 
readily moved around where wanted. For 
example, dishes can be piled on it after 
being dried and the whole load pushed 
over to the china closet for storing. 
Another use is as a side table for the elec- 


pleasing 
reversing the colors. 


equally 


By 





DONALD A. PRICE 
List of Materials 
Mk. No. Description T. W.  L. 
A 4 Leg sections %1% 2614 
B 4 Leg sections 4 MY 2% 
C 8 Leg trim He 34 1915 
(taper to *44) 
D 8 Leg braces (4 right- 34 31%4 73 
hand, 4 left-hand) 
E 2 Edging 3% 2 20 
F 2 Edging ¥42 18% 
G 1 Topstrut %2 18% 
H 1 Top, 3-ply fir panel ! 4 20% 20% 
All dimensions are in inches. 











end with the circular saw, and the notches 
on the bottom with a fine toothed back 
saw. It is bradded to parts £ and F from 
the inside through the upper projection, 
and to the legs from the outside through 
the end projection. After assembly, a 
groove separating the 34-in. black band on 
part D from the white is ruled in with a 
scratch awl. 

The color scheme is indicated on the 
drawings as black and white, and the 
entire underneath and interior portion is 
painted black; however, any contrasting 






















































tric toaster, percolator, or waffle iron. colors may be used with good effect. Lac- 
With the exception of the three-ply quer is the quickest finish to apply. 

panel top, it is constructed 

entirely of packing box ~~ a = ; 

lumber 44 in. thick. All v= ag Oy mentee 

parts, with one exception, ¢ \ Jj 

are put together with nails J Ceuack € Waite | a 

and glue, the nails being "pos ou Se ‘ . 

set below the finished sur- f Wx jetace H % 

faces and the holes filled sity | WHITE \ Bats 

with a eapeees wood hi] 3 li | | Pia 
utty. The exception is ; ' 

at the joint between the | as aa | maur secrion Ho 

legs and the rails, where H Pa] 3; HALE ELEVATION ¢ 

screws are used as shown He 

in the sketch of the corner Vad 

construction. if 
The legs, of course, 


could be made of a 1% 
in. square piece of wood 2.4 
instead of being built up 
as shown from parts A and 
B. In the original table 
these pieces were bradded 
and glued together in order 
to utilize the 34-in. wood 
obtained from packing 
boxes. This construction, 
by adding more lines and 
surfaces, also tends to 
make the finished table 
more interesting from a \ 
design standpoint. $ 

The part D, of which a 
perspective is shown, looks 
complicated, but a little 
study will reveal that it is 
a simple matter to cut the 
rabbets on the top and the 





























\ 
= 







FINISHING NAILS 


CORNER — ee 
\ CONSTRUCTION oe 
{ Li _J 





CUT END OF PIECE E 
TO PROFILE OF F 
AFTER ASSEMBLY 








Oe OOS OOS CSS OOS S OSES SE COCR OERSESSEASSOO 


fo re ne am ee me ee ee eee ee eee 


nl 





6-PENNY 


7% 











LEG BRACES MARKED 'D 


BLACK 
(8 REQ'D -4 R.H.AND4LH) 


RUBBER-TIRED 
CASTERS 


Working drawings with parts lettered to correspond to the 
list above. Packing box lumber is used for all but the top. 
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» 
K Simonds Steel compounded carefully 


as a Prescription -- 


Sel sSbbbiseeet: 
+ttElectebét. 


+. gnsures the Quality 
and Uniformity of 
Szmonds Cutting Edges 


N O PRESCRIPTION is compounded 
with more scientific accuracy than the 
alloy and other special tool steels used 
for Simonds cutting edges. 

The Simonds steel mill ... one of the 
world’s most completely equipped elec- 
tric furnace plants...is maintained for 
the purpose of making steels of uniform 
high quality for Simonds products. No 
steel is good enough for Simonds cut- 
ting edges until engineers have given 
their expert approval... until every test 
indicates that the steel meets exacting © 





Simonds standards for toughness, 


strength and hardness. Simonds steel 
SIMONDS SAW AND STEEL CO. 


is “prescription” steel—the finest, most 
ESTABLISHED 1832 - - FITCHBURG, MASS. 


practical tool steel modern methods Boston . . Mass.[{ Propucers oF Circular, Band, Metal, 
‘ aalaela . Cross-Cut, Gangand Drag Saws; Machine 
and improved facilities can produce. Memphis - Tenn.| Knives; Files; Hack Saw Blades; Tool 
Seattle . . Wash. | Holder Bits; Saw Tools; Discs; Steel. 


This is the basic reason why Simonds ' SiMONDS CANADA SAW COMPANY, 
y Chicago Il. Lrp., Montreal, Quebec, St. John, 


saws machine knives, Red Streak hack Detroit . . Mich. | N.B., Toronto, Ont., Vancouver, B.C. 
> 
Portland . . Ore.] AFFILIATED COMPANIES 


saws and other quality products retain NewYork. .N.Y.] wappar, INC., Pittsburgh, Pa., Manu- 


; — facturers of Portable Electric Saws and 
their sharp cutting edges on the very New Orleans - Ea. | 77; — Aprasive Co., Phila., Pa., Pro- 
Adanta . . . Ga.| ducers of Abrasive Grinding +" and 

i j is i ™ om . Polishing Grain—SIMONDS GUARAN- 

toughest cutting jobs... this is the rea Sen Beancieco . Cal. | “ellehing Gasio-— Semanene Guanses- 
Los Angeles . Cal.| Wash.,M/rs. ofGuaranteedCutter-Heads. 





son why the Simonds name means 
perfection wherever superior cutting SIMONDS INDUSTRIES © 


equipment is used. World’s Largest Saw Makers 


BACK OF THE EDGE... THE STEEL ... BACK OF BOTH. . SIMONDS 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See Page 8. 
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AUTOMATIC ‘HEAT 
- « « With 
an EXTRA ROOM 














waiting for you to use. Your base- 

ment can become a livable room— 
suitable for a playroom, den, workshop, 
gymnasium or any other use. 


T vets is an extra room in your home 


There is no soot, no dirt, no fuel storage, 
no ash removal, no noise. Ideal Gas 
Boilers burn noiselessly, cleanly and 
efficiently. And they automatically keep 
your home at just the temperature de- 
sired without any attention from season's 
beginning to season's end. 


IDEAL 
GAS BOILERS 





Mail the coupon below for a free folder that 
will tell you all about Ideal Gas house heating. 














GAS UTILIZATION DEPARTMENT 
AMERICAN RADIATOR COMPANY 


Division of 
AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 


40 West 40th St., New York 





Name 


Address 








City. State M-10 
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DONALD 
W. CLARK 








MPRESSIVE in size and unusually 
interesting in design, the Curtiss Con- 
dor twenty-one place transport biplane 

is an excellent subject for the airplane 
model builder. A realistic and reasonably 
accurate model of this giant twin-motor 
plane can be built without difficulty. 

The principal parts are cut from soft 
white pine. A few scraps of this wood 
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Working drawings of the model, which has a 
26-in. wing span and a 16%-in. fuselage. 


together with some %-in. round sticks, 
a cigar box, odds and ends of thin alumi- 
num or other sheet metal; a few brads, 
and a small quantity of chrome yellow, 
lemon yellow, orange, and black enamel 
or lacquer are the only materials needed. 

Carve the fuselage from a block 114 by 
2% by 16% in. and round off the front 
and rear ends to the proper shape. Drill 
holes for the wing pins or dowels and one 
at the rear for the tail skid. 

Cut the upper wing from a pine blank 
\%4 by 3 by 26 in. and the lower wing from 
a blank % by 3 by 24% in., sawing the 
latter in two. 





Constructing a Realistic Model 
of the Curtiss Condor 





An easily made nonfly- 
ing model of a_ twin- 
motor transport plane. 
See photo on page 29. 


The stabilizer should be made from 
cigar box wood and nailed to the fuselage. 
The auxiliary stabilizer and rudder are 
of thin metal riveted together as shown. 
The motor “eggs,” radiators, and wheels 
are all made of wood. Set short lengths 
of ‘46 in. diameter wire into the motor 
“eggs” to represent the exhaust pipes. The 
landing gear and the wing brace struts 
can be cut from thin aluminum and nailed 
in place. The heavier struts are strips 
14 in. wide; the lighter ones, *16 in. wide. 

Do not slight the finishing because much 
of the smartness of the model depends 
upon the care taken in the painting. The 
colors suggested are as follows: For wings 
and horizontal tail, chrome yellow; for 
fuselage and rudders, lemon yellow; for 
top of fuselage, motor “eggs,”’ wheels, and 
struts, orange; for propeller, tail skid, 
and tires, black. 





LAST CALL FOR SHIP 
MODEL CONTEST 


F YOU are interested in making ship 

models, do not overlook the contest 
being conducted by PopuLaR SCIENCE 
MonTH ty for ship models built in bottles. 
The method of constructing this type of 
model was explained by Capt. E. Armi- 
tage McCann in an article beginning on 
page 71 of the August, 1930, issue, and 
full details of the contest were published 
on page 99 of the same issue. There is, 
however, still time to enter the contest, 
for it does not close until October 15, 1930. 
All entries must reach the Ship Medel 
Contest Editor on or before that date. 


a 


PUZZLE SOLUTIONS 

















How to assemble the block puzzles described 
in the September PopuLAR SCIENCE MONTHLY. 
| 


| Bw you succeed in solving the four- | 
point star and letter Z block puzzles | 
published last month (P.S.M., Sept. ’30, | 
p. 114)? If so, your solutions should check | 
with the diagrams above. 


maid 
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see — 


CLAMP AIDS IN GLUING | 



































SMALL FANCY BOXES | 


N USING fancy cabinet woods to make 


small ornamental boxes with mitered 
corners, it is sometimes difficult to glue 


up the sides square, especially if the box 
is too small for any of the regular clamps Ww SCVCWS 
available. The problem can be overcome, | ‘eee 





however, by the simple method illustrated, Chuck 
which was used for a decorative box made = 
| of '4-in. rosewood. drill- 
Two pieces of smooth 7£-in. pine were | ued 


cut about 2 in. larger than the outside | 
measurements of the box. On these | 
pieces lines were squared to the exact 
dimensions of the box.. Eight small pieces | 
of '%-in. hardwood then were cut as 















‘om ; 

Coun- 

Age. ter-sink 

ee Three different-size bits 

wn. included with tool. At- 

>els tachmentssoldseparately 

—s for drilling holes, 1/16 to 

‘ths 11/64, countersinking for 

tor screwheads, etc. 

The 

ruts 

iled 

‘de. v= can get the famous 

ae “Yankee” Spiral Ratchet 

nds A small box held in a clamp consisting of Screw-driver with a spring 

The two boards and eight notched corner blocks. added in the handle. 

ings | — Ask your tool dealer to let 

for | shown, and a deep notch of a little less you see it. “Yankee” No. 

for | than 90° was sawn in one end of each. 130-A. Take it in vour own 

Nid | "“Sae oo ee | hands and try it. The spring 

<iC . ere ‘ g : “Oni 9 
; , P ; : n. 

pieces and started obliquely in the pine makes it the “Quick Retur 


Springin 
handle makes 
it the Quick 
Return. Up or 
down is same 
to this tool— 


Adds “life” to serew-driving; 
new interest to the jobs you do. Just 
‘push! Spring brings handle back 
for next push. Pressure of spring 


just outside each corner of the rectangle 
to be occupied by the box. Then, when 
the sides of the box were in place, pressure 
was exerted on the corners by tightening 








the screws. i= eS keeps bit in screw-slot. 

a If it is wished to insert brads for = head. Driving screws—no matter what 
ship 4 strength, the whole jig can be placed in = screws . . . when, where or why 
ce | the be 4 and — ee _— — loos- = driven, is easy and quick for the man 
fe ening e screws.—HUGH MM. ANDERSON, = with a “Yankee” Spiral Driver. Sur- 
. ae f prisingly easy—even one-handed, 
rmi- FISHHOOK DISGORGER _— oo has this peer “Yankee” 
> on No. 130-A.—"Yankee” ool with spring in handle. 
and KEEPS LINE TAUT Se ee Zora Right and left spiral adjustments. 
shed ITH ordi Gshhook di Price, with three bits, Right and left ratchet. And rigid 
> 1S, | he I ap eee ; 1: ag a: tok Ne. S0-A°*¥ ankee” adjustment. For complete list of 
test, | _" 1 the line becomes slack and the hook | Spiral Ratchet Screw- “Yankee” Attachments for Spiral 
930. | is likely to slip off. The disgorger illus- | driver, Standard Pat- Secil Mek “Y; kee” Tool 
odel | trated was designed to overcome this | [é‘njiithout spring in JCROW-GEIVEES, get ae ats 


three bits, $3.00. Book. Use coupon below. 
Also made Heavy and 


Light patterns. 












GRAZE OR 


SOLDER 6 








YANKEE’ TOOLS 


MAKE BETTER MECHANICS 


BRASS ROD 'S) 











The feature of this fishhook disgorger is 
a post around which the line is wrapped. 





Insist on “YANKEE”, when you buy a Push Drill, same as 
when buying a Spiral Screw-driver. Genuine “Yankee” Tools 
always are marked with the name. 


| difficulty. After the hook is caught in the | 
| V-opening, the line is brought back and 
| wound three or four times around the 
' post A and then brought back to the 





J 





| 
| 
bed | | ; " . , ; . , . 
9 | handle. Pushing down the handle then NortH Bros. Mec. Co. Lehigh Avenue, Philadelphia, U.S. A. i 
| loosens the hook so that it comes out You may send “Yankee” Tool Book illustrating all styles of “Yankee 
| ociiie as the lin ‘ held fast. Although Screw-drivers, listing all Attachments for Spiral Drivers, showing Ratchet 
ei | 7 bra ay h ry = ee h ge 2s + Braces, Push Drills, Two-speed (11-inch) Hand Drills, Ratchet Breast 
zzles | razed the V-opening, the joint can be Hand and Chain Drills, Removable-base Vises, etc. 
30, | | made by wrapping fine brass or copper 
heck | ’ wire around the two parts and soft solder- Name PPTTTTTTITITITTTTTITTTTTI TTT 
| | ing them.—G. P. SHarp. 
yy PN soo is inscsnensiessaiconssssanessaensaeastsasassabnesentnienl (ps) 
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ROUND INNER CORNERS BETWEEN 



















UARTER REAR WHEEL 





'o FELLOE DOUBLE THICKNESS, JOINTS §. 
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The ESTERBROOK 


COMPASS 


helps build a 
MODEL 
STAGE COACH! 


| A = aoc ship models, 
the vogue of the model 
tally-ho is growing every day. 
Why not build one? 

Note how important a part 
your compass plays. Absolute 
accuracy, with very small di- 
mensions, is essential. The 
Esterbrook Compass—with 
needle and lead always verti- 
cal and parailel—never digs, 
never slips, never distorts. 
Makescirclesupto8” diameter. 

Yet this compass is so small 
you can slip it in your vest- 
pocket! And the price is only 
50¢ for the model packed in 
a handy metal box, or 25¢ for 
the popular model. Get the 
Esterbrook compass at your 
stationers, or send a quarter 
direct to Esterbrook Pen Co., 
80 Cooper St., Camden, N. J. 








Using the Esterbrook com. 
bass for small circles 














The Esterbrook com- 

bass with slide 

reversed — for large 
circles 
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Toy Table and Chairs Built Like 
‘Grown-Up” Furniture 


They’re bound to please any small child 
By HARVEY E..GREENE 


workshop and a wood turning lathe, 
the accompanying designs for a 
child’s table and chairs will provide a 
diverting and somewhat unusual project. 

The writer used cypress for all but the 
table and chair legs and the chair back 
spindles, which are of fir, ‘a little harder 
and tougher wood. 

The % in. thick table top (Fig. 1) is 
made by gluing two or three pieces 
together with doweled butt joints. Square 
up the ends and long edges and lay out 
the corner curves with the aid of a heavy 
paper or cardboard pattern. Saw the 
curves with a coping saw, or better still, 
with a jig or band saw, keeping 1/32 in. 
outside of the pencil marks. Smooth up 
the curves with cabinet rasps or with a 


| WOR the handy man who has a home 


€2 








1 SQUARES 2 





HALF PLAN OF TOP 












































nh 


























Fig. 1. 
the top with squares for laying out the corners, and the other, how the frame is assembled. 





motor-driven sanding disk and drum. 





Next make the rails, which are of 34-in. | 


stock. The best way to determine the 
angle for the ends of these pieces is to 
prepare a full size layout and then set 
your bevel square to correspond. Mark 
the ends of the rails and saw carefully. 
Also plane off the top edge of these pieces 
to the same slant to prov ide a good base 
for the top. 

Bore 34-in. holes from the underedge 
of the rails, as shown at A, Fig. 1, to 
within 34 in. of the top edge for the 
screws that hold the top. Drill on through 
with a 3/16-in. bit for the shank of the 
screw. Small angle irons may be used to 
fasten the top. if you prefer. 

On the inside faces of the rails, lay out 
and saw the notches for the corner blocks 
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Side and end elevations of the child’s table and two plan views, one showing half 
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as shown at B. These must run at the 
same angle as the rail ends. The corner 
blocks are simply 34 by 234 by 334 in. 
hardwood, with square edges on the ends 
and a 5/16-in. hole in the center of each 
for the lag screw. 

Turn the legs and sandpaper them thor- 
oughly. Your work will be much easier 
if you make full size drawings of all the 
turned parts before you start the turn- 
ing. The outside corner of the top of the 





















Fig. 2. Front 
and side views 
of a child’s 
chair for use re 
with the table. 2 
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leg will have to be cut off at the same 
angle as the top edge of the rails. 

Now glue and nail the corner blocks in 
place and mark the position of the lag 
screw holes in the legs. Drill the holes 
and fasten the legs, using a good grade 
of glue. This type of joint was used 
because of its simplicity and sturdiness, 
but a mortise and tenon joint or a doweled 
butt joint could be substituted. The top 
is fastened to the completed framework 
with 1'4-in. screws. 

Before starting the chairs (Fig. 2), pre- 
pare full size “skeleton” layouts to give 
the angles of the legs with the seat, of the 
back spindles with the seat, and of the 
rungs with the legs. 

The seat should be cut from one solid 
piece of 13/16-in. stock. After smooth- 


| ing and sandpapering the curves, bore the 


holes for the back spindles, fillers and 
legs. To do this, first clamp the seat flat 
on your bench with a hand screw or a 
clamp. It is helpful to have two bevel 
squares, because each piece fitting into 


| the seat, except the center back filler, has 


a double angle; but you can cut a wooden 


| template for one of the angles and use a 











LIST OF MATERIALS 


Two CuHatrs FOR CHILDREN 

T. W. 4. Parts 

1346 1034 11 SEATS 

1 1 12% BACK SPINDLES 
4 %4 13% BACK FILLERS 

1% 1% 10% LEGS 

4, % S82. RUNGS 

4 3 8% BACK SLATS 


CHILpD’s TABLE 
234% TOP 


~ 


NRRRADAFN Y 


, 


“ 


J 


1 


1 %17% 

2 34 2% 183% SIDE RAILS 

2 % 2% 125% END RAILS 

4 1% 1% 193% LEGS 

4. % 23% 33% CORNER BLOCKS 
4 14” Dia. 3 LAG SCREWS 


All dimensions are in inches. 














Will you risk 
a Stamp 


to gain new shaving ease? 


LM 


athe 


Overt 














These 5 unique - 


features 


1 Multiplies itself in lather 250 
times. 

2 Softens the beard in one minute. 

3 Maintains its creamy fullness 
for 10 minutes on the face. 

4 Strong bubbles hold the hairs 
erect for shaving. 


5 Fineafter-effects dueto palmand 
olive oil content. 











PALMOLIVE RADIO 
HOUR -— Broadcast every 
Wednesday night — from 





7 SHAVES FREE 


and a can of Palmolive After Shaving Talc 








We wager this 7-day test 
against a postage stamp. 
Will you take us up? 86 
times out of 100, we win! 


Note the coupon, please 


ENTLEMEN: We have a 
product that you will want 
to know about. But we find 
difficulty in advertising it, for 
the truth sounds extravagant. 
Yet we are confident of its 
many superiorities. For we find 
that 86% of those who try it 
use it and discard all other ways. 
They have made it the world’s 
largest selling shaving cream. 


This product is Palmolive 
Shaving Cream, different in ac- 
tion and effect from any you 
have ever known. To introduce 
it, we offer a free 7-day test. 
Fair-minded men by the million 
have tried it. 

Our great laboratories, before 
they started towork, asked 1,000 
men’s advice on shaving prepa- 
rations. Five things stood out. 
They believed a shaving cream 
containing olive oil would solve those 
difficulties. 

Time and again formulas were aban- 
doned—129 in all. Then came success, 
and in one outstanding shaving cream 
we had 5 superiorities. 

Now we ask the courtesy of a test. 
You risk nothing but a stamp. 





9:30 to 10:30 p. m., East- 
ern time; 8:30 to 9:30 
p.m., Central time; 7:30 
to 8:30 p. m., Mountain 
time; 6:30 to 7:30 P. m., 
Pacific Coast time — over 


Simply insert your name and address and mail to Palmolive, 


New York City. 





WEAF and 39stations asso- 
ciated with The National 
Broadcasting Company. i 


ee re 


i 
' 
I 
4 
L 
1 
t 
1 
i 
| Dept. M-832, P. O. Box 375, Grand Central Post Office, 
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PORTER’ 


= PORTABLE * 

HAND OPERATED 

CUTTING 
TOOLS 


Along the sides of 
this ent 
we show the cut- 
ting jaws of several 
Porter Tools and 
below, close up 
views of these 
tools in use—Shear 
Cutter on wire 
rope, Angular Cut- 
ter on tie wire, Nut - 
Splitter ready to 
remove nut, End 
and Angular Bolt 
Clippers and the 
Chain Cutter. 
These represent 
popular models in 
a line of 60 power- 
ful portable hand 
operated cutting 
tools—all of them 
built on the lever 
andtoggle joint 
principle which 
multiplies applied 
power about 70 
times. The largest 
Bolt Clipper cuts an- 
nealed bolts im che the 


thread up to % inch. 
The Shear Cutter has a 
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: rope 
or 1 1-2 x 9-32 inch 
soft bars. 





Porter tools are quick 
~-they save time and la- 
bor in nm, dis- 
mantling, maintenance 
and repairs. They are 
used in practically 
every industry. 


Write for descriptive lit- 
erature; ask your jobber. 


H. K. PORTER, Inc. 
7 Ashland Street 
EVERETT, MASS. 
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bevel square for gaging the other angle. 

After marking the location of the holes 
on the underside as shown dotted in Fig. 
3, start the bit into the wood and bring 
the bevel squares to within % in. of the 
bit. If possible, have someone hold the 
squares in place while you bore the holes. 
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Fig. 3. Top view of the seat, half of it 


overlaid with l-in. squares for enlargement. 


Be careful, too, that the screw of the bit 
does not break through the top of the 
seat. If you have a 5@-in. Forstner type 
bit, there is less danger, as this bit does 
not have a center screw. 

Locate the holes on the top of the seat 
for the back spindles and fillers and bore 
them in the same way. 

The back slat (Fig. 4) is made of 
straight grained 34-in. stock. The writer 
followed a rather peculiar method of con- 
struction because of past sad experience 
in boring any holes close to the edge of 
softwood pieces. He got out two pieces 
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2 % & HOLES FOR 
BACK SPINDLES 


BACK SLAT 


Fig. 4. Face and underedge of the back 
slat. Bore the holes: then do the sawing. 


3% by 10% in., or 2 in. longer than really 
needed, and planed both sides and one 
edge square. From a cardboard pattern 
the shape was laid out on the wood, leav- 
ing enough stock beyond the ends to elim- 
inate the danger of the wood’s splitting 
when the holes were bored. 

Locate the holes as shown for the back 
spindle and fillers, and clamp the back 
slat in the vise with the square edge up 
and parallel with the bench top. Set the 
bevel squares to the angles indicated on 
your layout of angles; then bore the holes. 
The curves can now be cut out and 


smoothed up, and the piece sandpapered. 
Turn the legs, back spindles, fillers and 
rungs as shown in Fig. 5. Be careful to 
caliper the ends of these pieces accurately, 
for the sturdiness of the chairs depends 
on the joints. Cut the pieces an inch or 
two longer than the finished dimensions 
so there will be no danger of striking the 
revolving spurs. Sandpaper thoroughly. 
Clamp the legs one at a time in the vise 
and, using a bevel square set at the 
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Fig. 5. Details of spindles and fillers for 


back of chair, and the chair legs and rungs. 
required angle, bore the %-in. holes for 
the rungs. 

Assemble the chair with “dry” joints to 
see if all the pieces are the correct length 
and the angles are as they should be. The 
joints should be a snug force fit, although 
not so tight as to require hammering. If 
the pieces go together accurately, take the 
chair apart and glue the rungs in the legs 
first. Next, glue the legs in the seat. 
After the glue has had time to set, glue 
the back spindles and fillers into the back 
slat and then into the seat. 
surplus glue with a chisel or scraper. 

The finish of this little set is, of course, 
a matter of personal choice. A stain. 
shellac, and varnish finish is beautiful and 
very durable, but as an alternative you 
may use quick-drying lacquer or enamel. 


REPEATING RIFLE SHOOTS 
RUBBER BANDS 


GUN STOCK XY 


CORD TRIGGER 








As the cord trigger is pulled, the rub- 
ber bands are released in succession. 


~'HOOTING rubber bands with sur- 
prising accuracy, this gun can be 
whittled from a stick of soft pine by any 
boy. The ammunition consists of rings cut 
from an old inner tube. They are stretched 
taut from muzzle to notches, one being 
placed in each notch in such a way that 
when the string is pulled the rubbers will 
be shot in succession, like bullets from a 
repeating rifle—ANNA C. JOoNEs. 





Remove all 











© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See Page 8. 














or 


to 
th 
he 
gh 


he 
gS 
at. 
ue 





all | 











OcTOBER, 1930 











| used, or you can obtain heavy upholster- 
| ers’ tacks with antique-finished heads. 





| what is left of this hardware is highly 


IMITATING WROUGHT 
IRON COLONIAL 
HARDWARE 


USTY, tarnished, or stained door 

knobs and hinges, escutcheons, sash 
lifts, and sash fasteners detract much from 
the neatness and freshness of a home. 
Since the inside hardware in the majority 
of moderately priced homes is steel with 
a thin plating of brass or bronze, the 
problem of keeping it looking well is not 
easy to solve, for in only a few years it 
usually tarnishes, rusts, and becomes 
unsightly. 

One of the easiest ways to refinish the 
hardware is to paint it to look like Colo- 
nial wrought iron. The village blacksmith 
in the old days had to hammer out all the 
door latches and L-hinges by hand, and 
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6" MENDING 
PLATES h 
SCREWED 


ON DOOR ai 

















MENDING 
PLATE 
H-HINGE STYLE L- HINGE STYLE 


How common steel mending plates, enam- 
eled black, are used to imitate old hinges. 


prized and still adds much to the attrac- 
tiveness of old New England homes. 

Obtain a half-pint can of flat black 
metal enamel, a sheet of fine emery paper, 
and a camel’s hair brush. Rub down the 
surface of the hardware you wish to reno- 
vate until it is clean and smooth; then 
apply at least two coats of the enamel to 
produce a durable surface. You will find 
these spots of black in the home are a 
relief from the riot of color which is char- 
acteristic of interior decoration at the 
present time. 

If you wish to heighten the Colonial 
effect, purchase at any hardware store a 
supply of steel mending plates and fasten 
them to the doors against the hinges as 
illustrated. Plain wood screws may be 


With these strips of metal properly 
applied, one can get the general effect of 
Colonial hinges —J. RocGers ULLRICH. 


FILM OF OIL CORRECTS 
GRINDING ERRORS 


N USING the surface grinder on work 

that must be extremely accurate as to 
parallelism or with one surface precisely 
at right angles to another, difficulty is 
often experienced in overcoming an error 
too small to be corrected by inserting a 
piece of tissue paper between the work 
and its supporting angle-plate, chuck, or 
other fixture. This error may be elimin- 
ated by putting a streak of oil on the work 
or fixture opposite the “high” side. The 
slight film of oil will push the work away 
from its supporting surface approximately 
00025 in—W. W. Lyon. 
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New Precision Lumber 


elps to 
Build 






Both ends of every piece of 4-Square Lumber 
are precisely square. And square ends make 


cr Homes 


perfect, weather-tight joints. Measured with 
a steel tape, each piece of 4-Square is found 
A to be exact designated length. A 12-ft. board 
\ is twelve full 12-in. feet of quality lumber. 


you are getting your full 
money’s worth. 

It bears the 4-Square trade- 
mark, the nationally known 
mark of quality lumber. 
And it is guaranteed by the 
world’s largest lumber pro- 
ducing organization. 

When you make the in- 
vestment of a lifetime and 
start to build your new 
home, go to the 4-Square 
Dealer and see this precision 
lumber with the eleven plus 
values. You will appreciate 
its construction advantages 
as soon as you see it, and 
realize the importance of 
further developments now 
in progress to bring the day 

of ideal construction still 
closer. 

I the meantime, 
, mail the coupon 
= >, for the valu- 

a able book, 
| “ElevenPlus 

Values,’’the 
= full story of 

modern pre- 
cision lumber. 


Improvements in basic building 
material prove aid to 


GOOD CONSTRUCTION 


F you have tried your 
| hand at carpenter 
work, you will be 
amazed when you see how 
lumber has been improved. 
And even if lumber is 3 Properly Seasoned 
merely lumber to you, the 4 Better Craftsman- 
better construction your ship 
carpenter can give you 5 Better Construction 
with this new lumber helps 6 Protected Ends 
you to build a home you and Faces 
can be proud of for many 7 Better Appearance 
years to come. 8 Marked for Species 
Until three years ago 9 Marked for Grade 
lumber was only rough- 10 Trade-Marked 
trimmed. It was not 31 Guasantced br 
square on the ends. Now Weyerhaeuser 
every piece of 4-Square, 
the new precision lumber, 
is machine-trimmed precisely square 
on both ends. There is less waste, no 
needless hand-trimming on the job. 
Lumber was not always of exact 
standard lengths. But 4-Square Lumber, 
every piece of it, is cut to precise stand- 
ard lengths. 








4-Square Lumber’ s 
11 Ptus VALUES 

1 Full Lengths 

2 Square Ends 




















This message to home owners is published 
by Weyerhaeuser as spokesman for 


4 SQUARE DEALERS 


FROM COAST TO COAST 
WEYERHAEUSER FOREST PRODUCTS 
Merchants National Bank Building 
St. Paul, Minnesota 

Please send me a copy of “Eleven Plus Values.” 


You could not always be sure that 
the lumber you bought was properly 
seasoned. Today you can buy 4-Square 
Lumber, properly seasoned, easy to work 
up, ready and fit for good construction. 


Ends and faces are protected from 
dirt, damage and depreciation by the 
stout 4-Square package. Every piece 
is ready to use. 

And 4-Square is marked with the spe- 
cies and grade name of the lumber in the 
package. You know without question that 


PDS ccensceuen 
ited GE TG idk onde 60 cnsinns tn so esse cuenneeeen 


Ci. ik kcins cs ciewosbsc0 vceeenesssst009as nb ee> 
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Lumber Dealer's Name... ..ccccesceseveees PSM-10 
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66 


other, 


why is father sing- 
ing so early in the 
morning?” .. . “He 
has discovered Ever- 
Ready Blades, son—and joined the 
Singing Shavers”. . . Be a Singing 
Shaver. Ever-Ready’s keen edge will 
add speed to your shave, comfort to 
your face, sweetness to your disposi- 
tion. Each bade gives many more 
shaves. Buy Ever-Ready Blades today. 





Product of American Safety Razor Corp. 
Brooklyn, N. Y. 
Also makers of Ever-Ready Shaving Brushes 


Ever-Ready 


BLADES 
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KEEPING WOODEN VISE JAWS PARALLEL | 


ECAUSE of its low cost and large size, 
the old-fashioned carpenter’s vise is 
still frequently installed on homemade 
woodworking benches. The vise screw, 
nut, and handle can be purchased at any 
well-stocked hardware store, and the jaws 
may be made of any available hardwood. 
The most serious objection to this type 
of vise is the difficulty of keeping the jaws 
parallel. The common method is to use 
a strip of wood running through slots at 
the bottom end of both jaws and held 
with pins through a series of holes in the 
strip, but obviously this does not allow 
quick and accurate adjustment. A very 
much superior way is to install X-bars as 
shown, for they insure automatic adjust- 
ment and keep the jaws parallel. 

The jaws of a bench vise of this type 
should be of hardwood. Oak or hard 
maple from 2% to 3 in. thick and from 
4 to 5 in. wide is satisfactory. The back 
jaw should be perfectly plumb both ways 
and secured firmly at top and bottom. If 
the vise is placed at the extreme end of 
the bench and the jaws extend above the 
top of the bench about 3 in., it is possible 
to work easily on all sides. 

The three 34 by 1 by 14 in. bars for the 
parallel adjustment may be handmade of 
iron or steel, but machined bars will be 
better and probably no more expensive. 
Their size and length may be varied from 
the dimensions given, but they must be 
exactly the same length, and the pin 
which connects them must be exactly 
central. The ends are rounded off to a 
radius of the width of the bars, and the 
holes for the pins at the upper ends must 
be centered in the radius. 

The grooves in the face of the jaws 
should take the assembled bars with a 
slight allowance for play. The depth, 
which must be uniform throughout, 
depends on the size of the pin and the 
depth from the face of the jaw at which 
it is fastened. In the vise illustrated the 
grooves are 13/16 in. deep and 1% in. 
wide. The rounded ends of the bars 
should lie against the bottom of the groove 
to take part of the thrust. 

To avoid a deep groove, the pins may 
be let into the face of the jaws in a 
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Ren X=BARS ~ GROOVE 
my — WI SECTION A-A 


The X-bars are pivoted at the top; the 
lower ends move freely in the grooves. 





How a wooden bench vise can be improved 
so that the jaws always remain parallel. 


square hole or groove that is only deep 
enough to permit metal plates to be fas- 
tened over the ends of the pins and flush 
with the face of the jaws, as illustrated. 
The two pins and the central rivet or 
machine bolt must be heavy. In the vise 

illustrated they are 3 in. in diameter. 
—HENRY GEORGE. 


ROPE CLAMP FOR GLUING 
VENEERED FURNITURE 


N REGLUING veneer over the entire 
laminated top of a desk, the writer 
found it impractigable to take the piece 
apart, yet there were no clamps available 
large enough for the work. The problem 
was solved by the old turnbuckle princi- 





Regluing the veneered top of a valuable 
desk with ropes twisted like turnbuckles. 


ple applied as illustrated. A short length 
of pipe was inserted between the ropes at 
each end for the purpose of allowing the 
twisting rod to be shifted back and forth 
as necessary to clear the desk legs; and 
when sufficient pressure had to be 
obtained, the rod was slipped through the 
pipe far enough to hold against the legs 
and prevent untwisting. No lower crib- 
bing is needed for a job of this kind if it 
is possible to insert ringbolts in the floor. 

Many pieces of blistered and warped 
veneering on large pieces of furniture can 
be repaired in this manner when more 


" pressure is needed than can be ordinarily 


applied by piling on weights. To insure 
ample pressure at the center of the top 
surface, the plank which runs across 
should preferably be slightly bowed and 
should be placed with the convex face 
down.—L. W. HENDERSON. 
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BLUEPRINTS FOR YOUR 
HOME WORKSHOP 


O ASSIST you in your home workshop, 

PopuLar ScreENCE Montuiy offers large 
blueprints containing working drawings of a 
number of well-tested projects. Each subject 
can be obtained for 25 cents with the ex- 
ception of certain designs that require two 
or three sheets of. blueprints and are accord- 
ingly 50 or 75 cents as noted below. The 
blueprints are each 15 by 22 in. 





Popular Science Monthly, 
381 Fourth Avenue, New York 


Send me the blueprint, or blueprints I have 
underlined below, for which I inclose....... 


ee re OMS on 5 5 :5'0:6:0. 0:00:50 CCDS: 


Airplane Models | 97. One-Tube Electric 
98. Two-Tube Electric 

50. 36-in. Rise-off- | | 99. Four-Tube Electric 
Ground Tractor | 109, Screen-Grid Set 

69. Lindbergh’s Mono- | 
i ig (3-ft. fly- Ship and Coach 
ing 

82. 30-in. Single Stick Models 

86. 35-in. Twin Pusher | 44.45. Pirate Galley or 

87. 30-in. Seaplane Felucca, 50c 

89-90. Bremen (3 -ft.|46-47. Spanish Treasure 
flying), 50c Galleon, 50c 

102. Morris Seaplane! 48. 20-in. Racing Yacht 
(record flight | 51- 52-53. Clipper— 
12!4 min.) Sovereign of the 


104. Tractor (record | Seas, 75c 
flight 6,024 ft.) | 57-58-59. Se a ey 
: (‘Old Iron- 
Furniture sides’’), 75c 


61-62. Viking, 50c 


1. Sewing Table % 
2. Smoking Cabinet - 64. — a Motor 
3.End Table with) | 74- 75-76. Santa Maria 


Book Trough 
5. Kitchen Cabinet 
13. Tea Wagon 
17. Cedar Chest 
18. Telephone Table} 
and Stool 
19. Grandfather Clock 
20. Flat Top Desk 


(18-in. hull), 75c 
|83- 84-85. Mayflower 
(17 %-in. hull), 75c¢ 
| 92. Baltimore Clipper 
(8 in. long) 
| 94-95-96. Mississippi 

Steamboat, 75c 


21. Colonial Desk | 106- ee 
24. Gateleg Table | Scout, 50c 


31. Sewing Cabinets 


33. Dining Alcove 66.Ship Model 


Weather Vane 


36. Rush Bottom Chair) 19g. scenic Half-Model 
37. Simple Bookcase per 9 crs 
38. Sheraton Table a 

jsseaee 112. Schooner 


39. Chest of Drawers 


49. Broom Cabinet Bluenose, 75c 


115-116-117. Concord 
60. gel Dresser | Stagecoach, 75c 


68. M a azine- 
Rack Table | 118- _— — —— 


70-71. Console Radio| 121-122. ek 
pper Ship in 
Cabinet, £0c a Bottle, 50c 


77. Pier Cabinet and | 

Wel Gave | 8288 See Soden 
78. Treasure Chests | , 
88. Modernistic Stand} Toys 


and Bookcase 
28. Pullman Play Table 
Ae aap —. -| 56. Birds and Animals 
a =o | 8. hineseveu « 
namee | Plane 
100.Modernistic| 72. Colonial Doll’s 
Book Ends, Book | oases 
Shelf, Low Stand) 73 poll’s House 


105. Tavern Table and| Furniture 





Colonial Mirror (191. Fire En gine, 
Sprinkler, Truck, 
Radio Sets . canes ~ 
113. Lathe, rill ess, 
103. oe Saw Saw, and Jointer 
operate : : 
42. Three-Stage Am-| as sag ae 
plifier 
43. Four-Tube (battery | Miscellaneous 
operated) 
54. Five-Tube (battery| 15. Workbench 
operated) 26. Baby’s Crib and 
55. Five-Tube Details Play Pen 
79. Electric 30. Tool Cabinet, Bor- 
80. Electric High Pow- ing Gage, and 
er Unit Bench Hook 
81. Electric Low Pow-| 65. Six Simple Block 
er Unit Puzzles 


' 


Price 25 cents each except where otherwise noted 


ao ca ciesash canngsenscgiuadeineduaibonintadammascueninde 
(Please print name and address very clearly) 
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CIt the 
STEINWAY 


as long as Im foreman’ 


E’S a veteran of 35 years standing at Steinway & Son, world famous piano manu- 


facturers—and now foundry department foreman of Factory No. 


1, Long 


Island City, N. Y. When a man’s been on the job that long, his opinion on shop 


equipment is well worth listening to: 


*“T’ve used Carborundum Brand Stones in my department for the last nine years. 
Formerly we used stones made from broken emery wheels for hand finishing the 
piano plate castings. But there was too much waste in cutting the emery to workable 
size, and too much variation in its substance—so we tried Carborundum Brand 
Stones, special size and grit—and we’ve been using them ever since. 

“In the last few years I’ve tested other brands—but you can’t beat ‘‘ Carbo- 


rundum”’ for smoothing off the castings so theyll take a finish. 


wheels, too. They’ve got a tough job to 
do in grinding off the burrs and fins along 
the edges of the rough castings—and 
believe me, those Carborundum Brand 
7-inch wheels do it!”’ 


—and IN THE 
HOME WORKSHOP 


Captain E. Armitage McCann, 
master mariner and leading ship 
model maker in the country, 
says, 

**For many years I have used 
Carborundum Brand Sharpening 
Stones and have at all times ™ 
found them eminently satisfac- 
tory ... I have always insisted 
to my club members and others 
that the first essential of good 
work is sharp tools and that the 
best way to secure this is the use 
of one of your stones.”’ 


Try the Carborundum Com- 
bination Stone. The coarse grit 


the fine grit on the other side 
gives it that sleek, finished keen- 
ness every good edge tool de- 
serves. 


NIAGARA FALI#, N. Y. 





Canadian Carborundum Co., Ltd. 
Niagara Falls, Ont. 


CARBORUNDUM IS THE REGISTERED TRADE 
MARK OF THE CARBORUNOUM COMPANY 





on one side starts your edge and © 


And that goes for the 





32-Page Booklet 


“ADVIC 
ING Too.s”’ is full of helpful, illustrated 
information every tool user should have. 


E ON How To SHARPEN WooDWORK- 












The CARBORUNDUM Company 


> 


Tue C CARBORUNDUM COMPANY 
Niagara Falls, N. Y. 


Please send me a free copy of your Instructive 
Booklet P-1 entitled, ‘‘ How to Sharpen Wood- 
working Tools.”’ 

Name 


Address 


Town and State F is 


—PLPL LPP PPP 
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NOTHING TELLS THE WHOLE TRUTH 
ABOUT TOBACCO LIKE A GOOD PIPE 





To enjoy 
good tobacco 


smoke it in a pipe 





W make no pipes, so we have 


no axe to grind in advising the 
beginner in pipe smoking to get a 
good pipe. It’s worth spending a little 
more—for the friendship of a good pipe 
and a good man often lasts many years. 

There are years of pleasure in a 
good pipe. And there are many hours 
of solid smoking comfort in a can of 
good old Edgeworth tobacco. Smoke 
the Edgeworth right. Let a good pipe 
tell you the full and savory truth about 
this fragrant old burley. 

If you already have a pipe you like, 
see if you don’t like it still better with 
Edgeworth glowing in the bowl. 

You'll find your can of Edgeworth 
waiting for you almost anywhere — 
wherever good tobacco is sold. Or if 
you’d rather try it before you buy, 
just send the coupon. 


EDGEWORTH 


SMOKING TOBACCO 


Edgeworth is a combination of 
good tobaccos — selected care- 
fully and blended especially for 
pipe-smoking. Its quality and 
flavor never change. Buy Edge- 
worth anywhere in two forms 
—‘“*‘Ready-Rubbed’’ and 
“Plug Slice.” All sizes — 15¢ 
pocket package to pound humi- 
dor tin. — Larus & Bro. Co., 
Richmond, Va. 








LARUS & BRO. CO., 100 S. 22d St. 
Richmond, Va. 


I'll try your Edgeworth. And I’ll try it 
in a good pipe. 


My name. 





My street address 








And the town and state 


Now let the Edgeworth come ! K-40 
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Left: 


you can make a gold or silver ring. 
“But what connection is there between 
whittling and jewelry making?” you may 


i YOU are a reasonably good whittler, 





ask. 

Simply this—your ring will be a casting 
made from a pattern which you 
will cut with a penknife from a 
short length of lead pipe. Whit- 
tling the pattern is the first and 
most important step. 

Find a section of lead ,water 
pipe having a suitable inside 
dimension. Then choose a design 
for a signet type of ring and cut 
out a pattern as accurately as 
possible from the pipe. 

The mold is formed of two 
cuttlefish bones such as are used 
in bird cages. Rub them against 
each other, with their soft sides 
in contact, until they both have 


flat surfaces. The lead pattern is pressed 
halfway into the soft flat face of one of 
the bones, and the other bone is pressed 
down upon it until the two bones touch. 
Marks are then made on the edges of the 
halves so that, when they are taken apart 
and the pattern removed, they can be lined 
up again in their matched position. 

A pouring “gate” or trough is scooped 
out at the top of the mold thus formed, 
and small channels are made with a knife 
edge to act as vents for the escaping gases 





How to Cast a Signet Ring in 
a Cuttle Bone Mold | 


Length of lead pipe from which pattern is cut. 
pattern cut to size and ready to be shaped. Right: The completed pattern. 


"the minute “veins” of the cuttlefish bone 


> 


Center: The ring 


By RAYMOND B. WAILES 


which form when the metal is poured. The 
bones are wired together so that the two 
halves match and are placed in a can of 
sand. They are then ready for casting. 
Gold or silver scrap, such as odd pieces 
of cuff links, stickpins, and old silver | 




















Above: The completed cuttlefish 
bone mold. Notice the pouring 
gate and vent holes. Left: Pour- | 
ing the molten silver into the gate. | 


spoons, can be used to make 
the casting. Place tise metal in 
a small sand crucible or even a 
porcelain evaporating dis}: such 
as is used by chemists. 

For melting the metal, it is 
necessary to have a_ burner 
equipped with an air blast, 
such as a blacksmith’s forge, 
which will produce a melting 
temperature. However, the 
casting can be done by almost 
any local manufacturing jeweler at small 
expense, if you furnish the mold ready for 
pouring. 

The casting is removed when cold. It 
will be found by examination that all of 


are seen in the casting—an indication of 
the fidelity with which a cuttlefish mold 
brings out every detail. The mold should | 
then be discarded, as it is good for only 
one casting. 

The casting should now be smoothed 
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with small jeweler’s files. A flat meinaiadl 
stone of fine grain is needed for facing the 
bed plate, or face, of the ring, and a round 
stone for “slicking up” the inside of the 
ring. A strip of emery cloth which has 


had virtually all of the emery rubbed from | 
it by long usage will remove the ridges | 


which are sometimes formed by the stones 








The top face of the silver ring can be surfaced 
by rubbing it on a tool sharpening stone. 


used to remove the minute file marks. An 
application of commercial silver polish 
will then complete the finish. 

The initialing can best be done by a 


| professional engraver, who will also give 


your handmade ring a final buffing and 
polishing on his motor-driven wheel. 





rings. The initialing 


designs for 
can best be done by a professional engraver. 


Three 


BUILDING FURNITURE 
TO SUIT A CHILD 


iy gate pieces of small furniture, play- 
* houses, and other equipment made 
for children in the home workshop look 
as gawky as a day-old calf. The reason 
for this is usually a lack of proportion, 
and the way to overcome it is to work to 





a definite scale. 
For example, in starting to make a 


dressing table for an 8-year-old girl, I was | 
stumped as to dimensions until I hit on | 


the idea of comparing the height of the 


| child with that of an adult. I found that 





my daughter was exactly 66 percent of the 
height of her mother—a higher percent- 
age than the average man would guess. 
The mother’s dressing table was measured 
and all the dimensions were scaled down 
to 66 percent in drawing the plans for the 
child’s table, that .is every 1 in. on the 
large piece equalled .66 in. on the smaller. 
The resulting piece of play furniture was 
in perfect proportion to the larger table 
and to its little owner.—L.W. HENDERSON. 
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Small-Bubble 


Lather brings 
longer-lasting shaves 


Colgate’s offers closer, smoother 
shaves, because beard is com- 
pletely softened at base 


NY comparison of lather proves the 
quicker softening power of Colgate’s 
Small-Bubble lather, as compared to 
ordinary, big-bubble lather. The small 
bubbles convey more water direct to the 
hair base—where the razor works. The 
softer the beard, the closer the shave— 
the longer it lasts. Note our offer — 
make a comparison. Convince yourself. 


The minute you lather up with Colgate’s 
two things happen: 1—The soap in the 
lather breaks up the oil film that covers 
each hair. 2—Billions of tiny, moisture- 
laden bubbles seep down through your 
beard... crowd around each whisker... 
soak it soft with water. 





COLGATE, Dept. M-727, P. O. Box 375 
Grand Central Post Office, New York City 

Please send me, FREE, the seven-day trial tube 
of Colgate’s Rapid Shave Cream; also a sample 
bottle of ‘‘After-Shave.”’ 
Name 
DTI ccscccencsnee . 
SEE See eae he ee eas wane DE siccnstssinninnisiiit 

















Instantly your beard gets moist and 
pliable . . . limp and lifeless . . . scien- 
tifically softened right down at the base 
... ready for your razor. 


Thousands of men, after various trials 
with ordinary lathers, have adopted 
Colgate’s as supreme. To prove its 
superiority, mail the coupon below. 
We will send also, a sample of After- 
Shave, the new lotion — refreshing, 
delightful . . . the perfect shave finale. 

Fo Es - Tes 1 

















ORDINARY LATHER 
This tather-picture (greatly 
magnified) of ordinary shaving 
cream shows how large, air- 
filled bubbles fail to get down 
to the base of the beard; and 
how they hold air, instead of 
water, against the whiskers, 


COLGATE LATHER 
This picture of Colgate lather 
shows how myriads of tiny, 
moisture-laden bubbles hold 
water, not air,in direct contact 
with the base ofthe beard, thus 
softening every whisker right 
where the razur works. 
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WHY DO I HOLD A GOOD JOB? 
—BECAUSE I USE GOOD TOOLS 


And for a Rule I use— 
The FARRAND RAPID RULE 


(Patented in U. S. Nos. 1,402,589 and 1,730,199) 


Modern mechanics find the 
Farrand rule the answer to one 
of the most trying problems of 
the craft—the constant break- 
age of wooden rules. No more 
leaving the job to hunt up a new 


rule. 


They know that it is the most 
convenient rule on the market. 
What could be more convenient 
than a stiff six-foot rod that 
coils into a vest pocket sized 
holder? 


It ejects itself rapidly from the 
holder—-one foot or the entire 
length. It comes free from the 
holder because it is a rule, and 
can be used in making end to 
end measurements. It is not 
attached to its container like a 
tape. 


Yet it is as flexible as a steel 
It will 
and 


tape and as accurate. 
measure circumferences 


around corners. 


The FARRAND RAPID RULE 









Pays for itself rapidly 
In Durability 
Ask In Accuracy 
Your 
Dealer 
For Demonstration 
Or write to factory 


For six-inch sample 


Manufactured by 
Hiram A. Farrand 


Note the open, 
Inc. simple holder. 


No parts to get 


NorthSt., Berlin, N. H. 


out of order. 








Wiring Your Home Workshop 
for Light Machinery 


By HAROLD P. STRAND 





ODAY the home work- 
I shop enthusiast does not 
depend on slow hand 
methods for any work that can 
be done accurately and speedily 
on the small motor-driven 
machines now so popular. How 
convenient it is to rip a board 
into strips of the required width 
on the circular saw, and by the 
snap of a switch to have a buzz- 
ing planer ready to smooth and 
square up the surfaces and 
edges! Then we have our 
woodworking and metal turn- 
ing lathes, our band and jig 
saws, possibly a power shaper, 
not to speak of our electric 
drill, upright bench drill, 
sander, emery grinder, and 
other machines, each with its 
own special mission to perform 
in labor saving. No wonder 
that mechanical America has 
turned to the power home 
workshop! 
With the advent of these 
machines, the question of cor- 
rectly planning the wiring to 
supply their individual motors 
is worth a little study. The 
sizes of the motors vary from 1/6 to %4 
H.P., with perhaps 14 H.P. as the average. 
One of this size will draw about 5 amperes 
from the circuit on alternating current. 
To the uninitiated we might add that this 
means a current equal to that drawn by 
five 100-watt lamps. This value differs, 
however, with the type and make of motor. 
If the motor is wound for from 110- 
220 volts (that is, if it has four leads 
coming out), it can be used on the 220- 
volt line with better satisfaction, pro- 
vided, of course, that you have an Edison 
three-wire system in your house. In this 
case, the motor will draw but half the cur- 
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Fig. 1. Layout for power wiring in the larger of the shops 
described in a previous issue (P. S. M., Sept. 





COMBINATION 
SAW TABLE 


PLANER 











°30, p. 98). 





























4 
If care is taken to observe Code requirements, a home 
worker should have little difficulty in wiring his shop. 


rent, or 2.5 amperes. The power com- 
panies much prefer this arrangement, as 
to. throw a string of motors on the light- 
ing line causes a dip in the lights in both 
your own and your neighbors’ houses, and 
may give some cause for complaint. On 
the other hand, if the three-wire system 
is not available, the ordinary two-wire 
system must be made to answer. 

Figure 2 shows how a separate cut-out 
cabinet is connected to the lighting cabi- 
net, the two outside wires of the lighting 
cabinet supply being used for the 220- 
volt operation of the motors. The cut- 
out blocks are the cartridge type, 220- 
volt, 30-ampere, using a 
fuse of about 10-ampere 
size for the %4 HP. 
motors. The circuits for 
the motors may be either 
“Tt ~=separate or grouped to- 
! gether under one or more 
| sets of fuses, provided the 
Code requirements are 
observed—that not more 
than 1,320 watts total be 
connected and no motor 
of over a 6-ampere rating 
be included in a circuit. 
The advantage of having 
separate circuits is that if 
trouble develops in one 
motor or its cord, others 
are not tied up with the 
blowing of the fuses; also 
the use of a pilot lamp for 
each circuit is possible as 


— ——— 
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© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See Page 8. 











930 


rey 


i 











m- 

as 
ht- 
oth 
ind 
On 
em 
‘ire 


out 
bi- 
ing 
20- 
‘ut- 
20- 
r a 
ere 
1.P. 
for 
her 





OcTosEeR, 1930 





was suggested for the lighting lines in a 
previous article (P.S.M., Sept. ’30, p. 98). 

For straight 110-volt lighting and power 
service, the cut-out blocks for both may. 
be installed in the same cabinet, if you 
wish; or a separate cabinet can be pro- 


dent. In the case where your supply is 
110-220 volts, but your motors are wound 
only for 110 volts (that is, each motor 
has but two leads coming out), the higher 
voltage unfortunately cannot be used for 
their operation, and then they must be 
divided up evenly and connected half on 
each side of the neutral, by using the 


MAIN CARTRIDGE TYPE 
DOUBLE-BRANCH 





“2199 CuUT-OUTS 
CUT-OUTS CONDUIT NIPPLE 


( 


1O-220 
VOLT SYSTEM 









TO MOTORS, 


bn VOLTS 


LIGHTS 


LIGHTING CABINET POWER CABINET 
(GUTTER TYPE) (GUTTER TYPE) 


Fig. 2. Layout for lighting and power-cabinet 
wiring, the supply for power being 220 volts. 


“2199"’-type cut-out blocks in the cabinet, 
thereby providing a balanced system of 
distribution. 

The size of the mains, which must feed 
both lighting and power, is a point to be 
carefully figured out. To do this, one 
must add up the wattages of the lamps in 
the fixtures and divide this sum by 110 
or the voltage, which gives the number of 
amperes used by the lamps. Next, take 
the readings in amperes from the name 
plates of the motors, add them up, and 
then add this sum to the lighting amperes, 
giving the total load. Now, at least 25 
percent extra (or overload) is required 
for added starting current on the motors, 
but I recommend that at least 50 percent 
be allowed to provide for additional equip- 
ment. By referring to the table on page 
118, find the size wire necessary for the 
mains. For example, supposing that you 
have ten 150-watt lamps, making 1,500 
watts total, and the total of the motor 
readings is 30 amperes. Dividing 1,500 
watts by 110 volts gives 13.6 amperes, 
which the lamps consume. Add 30 
amperes for the motors and you have 43.6 
amperes for the total load. Take 50 per- 
cent of this, 21.8, and add it to 43.6, mak- 
ing the grand total of 65.4 amperes. The 
table gives No. 4 wire at 70 amperes as 
the nearest size. This, therefore, would 
be the correct size for the mains supply- 
ing both lighting and power, with 50 per- 
cent allowance for starting current and 
future additions on a two-wire system. 

In 110-volt operation on a three-wire 


BX CABLE 3 “a BOX BOARD LET IN BETWEEN 
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WALL Box BUSHED COVER 
BOARD . CONNECTOR S 
H REENFORCED 
CORD 
corD- | 
CONNECTOR 
’ _— CORD 
TERMINAL CONNECTOR 
xasetge iy —~FEED THROUGH 
am ees 
Swit 7 d — — |] —— = switcu 


SHOWING CONNECTIONS ( 
ON MOTOR WITH : 
2-TEAMINA. COX 

Fig. 3. How a small motor, which is away 
from the wall, is supplied by a drop cord. 





vided, keeping the power blocks indepen- | 
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LePage’s Waterproof Glue 


High Strength and Weather-Resisting 


Now Offered in 


Convenient Packages for Home Use 


LePage’s Liquid Glue 


Always ready for immediate use. 
No bother of peapesstion. Easy 
to work with because it sets 
—_ enough to give you 
giesty of time to adjust joints. 

akes lasting joints of tremen- 
dous strength. 


PAGES ATT 
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ALWAYS READY FOR ust 
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LePage’s Tested 
Hard Glue 


If you prefer to use a hard glue, 
ask for LePage’s Tested Hard 
Glue. Tested for uniform 
quality. No experimenting with 
each new lot to see how much 
watertoadd,orhowlong tocook. 


Vv 

Vv 

Vv 
You’ve seen cans of LePage’s Liquid Glue 
wherever things are made. You’ve proba- 
bly used it yourself. But do you realize that 
LePage’s also makes a waterproof glue? 
Often you have need for it in making joints 
that must stand up, impervious to moisture, 
indoors or outdoors. 


Glue makes all joints stronger even 
though you also use nails or screws. Any 
cabinet maker will tell you that the quality 
of your finished work depends upon the 
strength and permanency of joints. 

Whatever kind of glue you like or need 
to use, LePage’s makes it—Liquid, hard or 
waterproof. Stronger than the fibers of the 
wood they join. Every batch tested to stand 
3000 Ibs. shearing strain per square inch. 
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MEN WHO KNOW STEEL PREFER THE VALET | 
—MEN WHO KNOW FACES PRESCRIBE IT 





Precision Steel 
protects faces 








*“T)ESEARCH men in our laboratory 

prefer the new Valet blade because 
its keen, smooth shaving edge is easier on 
the face.”—-Diebold Safe & Lock Company, 
Canton, Ohion 4 4 +¢ 


Diebold steel craftsmen recognize in the 
new Valet blade their own precision 
standards. The triple-hardened Valet steel 
is finished to a micro-perfect edge of 
marvelous keenness. Dermatologists 
prescribe the Valet for correction of skin 
troubles caused by harsh shaving. 


The Valet blade is made exclusively for 
the Valet AutoStrop— the only razor that 
does not require removal of the blade for 
stropping, shaving or cleaning. Protect 
your skin by shaving with the new Valet 
blade in the Valet AutoStrop Razor. 


AUTOSTROP SAFETY RAZOR CO., INC. 
656 First Ave., New York 


Also Toronto, London, Paris, Milan,Rio de Janeiro 


The new blade can be identified by the word 
“Valet” cut through the steel. 








The NEW VALET 
AutoStrop BLADE 





system, this load would be divided and 
carried on each side of a neutral wire, its 
mains being only No. 8 size (half of 65.4 
equals 32.7, making a No. 8 wire carrying 
35 amperes sufficient ). 

From the cut-out cabinet, which is cut 
in flush with the wall, BX cables are run 
for the individual circuits. If these are 
placed along the wall, the cable terminates 
in a receptacle box containing a duplex 
receptacle and a toggle switch to control 
the motor (see Fig. 4); this arrangement 
saves pulling out the cord after each time 
that the motor is used. A duplex recep- 
tacle is suggested because it offers a change 
of connection, thereby prolonging the life 
of the receptacles. 

For locations in the center of the floor, 
a 3'4-in. junction box with a bushed cover 
is fastened directly over the motor. The 
circuit cable ends here and a reénforced 
drop cord is connected. On the end of 


BX BACK OF 
WALL BOARD 


ATTACHMENT |, COMBINATION DUPLEX 
PLUG " RECEPTACLE AND TOGGLE 


he _-—— SWITCH OUTLET 


a 











Fig. 4. A duplex receptacle allows a change 
of connection, which tends to prolong its life. 


the cord at a suitable height, a “cord con- 


| nector” is placed, which allows the motor 


to be connected or disconnected at will. 
This cord may also have a “through-cord” 
switch to control the motor; or if con- 
venient, a surface type of snap or toggle 
switch may be mounted on the motor or 
the machine, a preferable method. In 
Fig. 3 is shown the machine station in the 
center of the floor area, while in Fig. 4 
is illustrated a typical wall installation. 
Figure 1 is a layout for wiring the 
motors in the larger of the two shops taken 
as an example in the preceding article on 
lighting problems. Here there are five 








Safe Carrying Capacities of 
Copper Wires with Rubber 
Insulation 
From the 1930 National Electrical Code 
Gage of. Solid > Rubber. In- 
No. Wires in Mils sulation— 

Mils . Amperes 
18 40.3 1,624 3 
16 50.8 2,583 6 
14 64.1 4,107 15 
12 80.8 6,530 20 
10 101.9 10,380 25 
8 128.5 16,510 35 
6 162.0 26,250 50 
5 181.9 33,100 55 
+ 204.3 41,740 70 
3 229.4 52,630 80 
2 257.6 66,370 90 
1 289.3 83,690 100 
0 325. 105,500 125 
00 364.8 133,100 150 
000 409.6 167,800 175 
1 Mil=0.001 inch. 











circuits, one for each motor. The BX is 
run parallel to the beams where possible, 
and attached with small pipe straps sold 
for the purpose. When the cable must be 
carried across the timbers, it will be nec- 
essary to bore holes or make notches to 
allow it to pass without forming an 
obstruction for the wall board that is to 
be used to line the basement. Securely 
attach the trimmed ends of the cable to the 
boxes with either the approved clamps 
(if the boxes have them) or with box con- 
nectors. Use gas fitter’s pliers on the lat- 
ter to turn the check nuts up tight. All 
boxes where the wall board is used must 
be set back so they will come flush with 
the finished surface. 


HEN all wiring is installed, but 

before the wall board ceiling and 
walls are put on, it is a good plan to call in 
the local electrical inspector to make sure 
that everything is safe and in accordance 
with the National Electrical Code and the 
local building ordinances. Take no 
chances, and if in any doubt at any stage 
of the work, consult a professional elec- 
trician or the electrical inspector. 

Finally, the wall board is put up in the 
usual manner and painted white, and the 
receptacles and switches are set in place. 

For a shop in which much electrical 
work is to be done, I suggest double wir- 
ing for the bench receptacles, so that both 
alternating and direct current will be 
available for testing and other purposes. 
The receptacles may be painted different 
colors to distinguish them. Whichever 
type of current is not supplied by the 
power company may be obtained from a 
small motor-generator set. Even if this 
double wiring is not needed at present, it 
might be well to install the wiring for 
future needs while the timbers are open. 

Another idea, while the wiring is being 
done, is to run the necessary wires for a 
private telephone from the shop to an 
upstairs room. 


In a following article, Mr. Strand will 
offer some suggestions on the care of small 
motors. 





CLOTHESPINS USEFUL IN 
COACH MODEL MAKING 


N BUILDING the Poputar ScIENCcE 

MontHLY Diamond Tally-Ho stage- 
coach model (Blueprints 115, 116, and 
117 in the list on page 103), I found that 
small spring clothespins were useful in 
holding the tires on the wheels while the 
joints were being soldered. The clothes- 
pins were placed between the spokes of 
the wheels as illustrated. This method 
allows the use of a vise and gives a better 
view of the soldering to be done. 

Clothespins 
are handy for 
many other 
clamping jobs in 
model making, 
and if necessary 
their jaws can be 
cut narrower or 
shaped to suit 
especially small, 
irregular parts.— 
J. M. NEAL, Jr. 





The pins hold the rim 
in place for soldering. 
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x is | 
be Trap for Poisoni 
sold rap Tor O1ISONING 
= Small Red A 
nec- sma e nts 
5 to 
ws (THE latest method of exterminating 
a common red ants is to use an ant 
ed trap made from an ordinary pill box. 
on Anyone can make one of these traps in 
el less time than it takes to read this article. 
oe Remove the top of the box, cut four 
All square holes in the inner collar, pour a 
heen thin layer of hot paraffin inside the box 
vith to make it water-tight, and the job is done. 
When filled with poison bait, the trap 
breaks up colonies of little red ants in 
but short order. 
oil If you have bacon rind available, cut it 
lin into small bits and work in some tartar 
on emetic. This makes a good bait, and has 
ince 
the 
no 
tage 
lec- 
the 
the 
lace. 
rical 
wir- Clomor TOW has 
both 
be Trap for common red ants made from paste- ? 
ses board pill box. Poisoned bait is placed inside. F A S ] 
rent | ; ; [ \ ( | / 
ever the advantage of allowing the ants to 
the weg ey el pacg lh gl = way | Topay, Tomorrow, all through life, millions of tomorrow's leaders will hold 
this A bait which has given good results is | the Williams Shaving Service as a staunch ally—Williams Shaving Cream and 
t it made by dissolving 2 oz. of sugar in a | Aqua Velva. 
f int of water and adding 1% oz. of tartar , ee , , 
Bae cay Auather bait. Rein Biacabtes Foe by | Lhey'll start their days with the Williams Lather. Quick, copious and cool. A 
eing entomologists of the U. S. Department of | perfect blend of proven ingredients. With- 
ora Agriculture, who invented the trap, is made | ; eo out sting, ‘hen or thereafter. Moisture laden. 
» an by mixing 1 pt. of water, 1 Ib. of sugar, You can't “Fy Alf . ; 
3 oz. of honey, and 27 grains of thallium lose this © 2 Lather for the skin as well as for the beard. 
sulphate. Heat almost to the boiling point For ninety years the Standard lather. Hark! 
will but do not inhale fumes given off, as they | “Sometimes they change ..... but they 
all are poisonous. Fill the pill box about | * pana Aer Willi - 
half full of small bits of blotting paper | all come back to Wiliams. 
| and pour the poisoned syrup over them. | They'll finish, then, with Aqua Velva. It 
| It might be a good plan to have a druggist | I ie sitios alii eains Alaa 
IN prepare the last named bait, since thallium a a oo acinar a 
sulphate is a powerful poison. Cool contentment follows in its wake. It 
G With a half dozen pill-box ant traps, | makes mcn glad they have to shave. And it 
colonies of red ants can be destroyed | lik iciesha onal mean 
ENCE in a few days. When in use, the top of er 
tage- the box is placed partially on, as shown | Crea z Aqua Velva helps care for tiny nicks and 
and in illustration. When not in use, the top Tl cuts. Unseen? Yes. Often. But there. Tones 
that may be pushed all the way down. ; SARGE SI : ima ornan ens 
il in These traps can be left anywhere about 6 up. Invigorates. Protects. Conserves the 
> the the house, since the tops prevent pets €) natural moisture essential to a good com- 
thes- getting the poison (except dogs which = plexion. Keeps the skin all day as the 
s of have a habit of chewing up such small si ; ; a 
thod articles), but keep them out of reach of Williams lather /eares it, flexible and Fit. 
etter small children —E. G. Moore. Ey BB. WILLIAMS Let Williams Shaving Service brighten your 
Sversmanet, Gattis s ‘ 
pins en tomorrow. Let it make a pleasure of the 
, ; ‘ y ceeping y face Fit. 
for AN EXCELLENT mixture for cleaning and jnaty of keeping your face rape 
. es polishing nickel or chromium can be made Have you tried Williams Shaving Liquid? Very 
a from ordinary lampblack and _ alcohol. quick. Very Cool. Very new. Ask your dealer! 
$e Moisten . soft me SS wad “ absorbent JUST NOTICE THE FINE SKINS OF MEN WHO USE 
on cotton in the alcohol, press it into the | |A COUPON—For the face that would be Fit! 
i lampblack, and rub the metal briskly. "CANADIAN ADDRESS? 3552 ST. PATRICK ST., MONTREAL” 
» ait The mixture, which dries almost instantly, | Send me Free Trial Sizes of Shaving Cream * a 
: “ll can be wiped off with another wad of and Aque Velve. | will use and observe them. 
i cotton. While this polish cleans quickly re ae 
' "he and easily, it will not scratch or harm the 
sli sits surface —CHARLES FELSTEAD. it . 
SHAVING CREAM——AQUA VELVA 
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. y Dampness and 
At eS flooding from ground 
~N\. water getting in is 





PAX _ easily stopped by fill- 
Mb ° => ing the eracks and 
~~ painting over the por- 


ous spots in conerete or brick walls and 
floor with 


SMOOTH-ON NO. 7 


—the only effeetive waterproofing material 
that can be applied from inside and to wet 
or dry surface. 

Excellent also for waterproofing boiler 
pits, cisterns, tanks, ponds, wash-room, 
garage, and stable floors, ete. About 25 Ibs. 
required for each 100 sq. ft. of surface and 
you can do the work yourself. 


SMOOTH-ON NO. 1 


is the good old standby for stopping leaks in 
steam, water, gas, oil, or stove pipes; mend- 
ing cracks, breaks or leaks in furnaces and 
boilers, radiators, tanks, sinks, pots, and 
pails,. making loose handles tight on um- 
brellas, knives, hammers, brushes, drawers, 
ete.; tightening loose 
screws, hooks, locks, door 
knobs, ete. Use it on the 
automobile for stopping 





leaks in radiator, hose 
connections, gas tank, gas, 
oil and exhaust lines, 


keeping lubricators, hub 
caps and nuts from loosen- 
ing and falling off, ete. 

The Free Smooth-On 
Repair Book will show 
you how an astonishing 
Write for number of repairs are 
FREE BOOK °“*%Y te make, and by do- 
ing the work yourself you 
make big savings. Mail 
thecoupon fora free copy. 


















Get Smooth-On No. 7 in I or 
5-lb. can, or 25 or 100-lb. keg and 
Smooth-On No. 1 in 7-oz. or 1 or 
5-lb. can. At any hardware store, 
or if necessary from us direct. 





eeeneencesseeseessssesesuce 
SMOOTH-ON MFG. CO, Dept. 58, 
574 Communipaw Ave., Jersey City, N. J. 
Please send the free Smooth-On Repair Book. 


Return this coupon for a 


FREE copy of Booklet 











(LTHT/SZOM SADAZHIDOS ALLVIMOY 


POPULAR SCIENCE MONTHLY 


OcTOoBER, 


1930 








Picturesque Electric Lantern 
Made for Sixty Cents 


By MONTAGUE JONES 


N AN evening or two, anyone can make 
I this realistic copy of a seventeenth 

century French lantern. The neces- 
sary materials are a small sheet of high- 
grade cardboard, a box of midget paper 
fasteners, gesso, a ring 
of some sort to form 
a handle, a small screw 
eye, gummed tape, a 
short length of wire, 
three fiber bushings, like 
those used in electric 
light sockets; statuary 
bronze powder, bronz- 
ing liquid, and green 
oxidizing liquid to give 
the finished article an 
antique patina. Some 
novelty lamp shade 
material or parchment 
is required for the win- 
dows, and a_ keyless 
socket, a threaded brass 
nipple and nut, the 
desired length of wire, 
and a plug. The cost 
amounts to about sixty 
cents. 

After cutting the six 
segments for the top, 
draw each one down over the edge of the 
table with one hand while pressing down 
the surface with the other hand; this is 
to give the cardboard the required curve. 
The edges of the triangles are now fastened 
with gummed tape, starting with the bot- 
tom and working towards the apex. 

The body is cut out in one piece, scored 
about halfway through at the points indi- 
cated by dotted lines, bent to shape, and 
flattened out again. Then the windows and 
doorway are cut, after which the piece is 
folded and the lap glued. Cut out the bot- 
tom, score and bend the laps, and place 
the bottom in the lamp with the laps down, 









‘LOCATE TO SUIT 
SCREW EYE 
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Copy of an antique French lantern, 
the frame of which is cardboard. 








using “rivets’—really paper fasteners—to 
hold it in position. 

Now apply glue to the upper laps on 
the body and, standing the lantern on its 
base, press the top into place and insert 
the paper fasteners. For 
the two ventilator 
hoods, a lighter grade 
of cardboard may be 
used. Score and bend 
them; then glue and 
“rivet” them on. Set 


place, one for the elec- 
tric cord and the other 
two for the handle. 

Put the “rivets” in 
around the windows, 
but do not open the 
prongs just now. Cut 
the door and make the 
hinge from four pieces 
of light cardboard 
folded around a wire 
and “riveted” in place. 
Locate the position of 
the hasp and put in the 
screw eye, as well as the 
necessary “rivets” in 
the door. Form the 
handle and attach it to the top. 

Give the exterior a good but slightly 
rough coat of gesso, a plastic mixture 
which can be purchased at art stores or 
made by mixing liquid glue and whiting 
with a very little linseed oil and varnish. 
When this is hard, apply a coat of the 
bronze. Allow this to dry and then paint or 
spray on the oxidizing fluid. Before this has 
dried, wipe over lightly with a rag, remov- 
ing the fluid from the high points. Instead 
of bronze, you may use drop black and 
when dry lightly sand over the “rivets” 
until the bright brass shows through, or 
you may give the lantern a coat of alu- 
minum and use a black wash 
instead of green. 

Cut the material for the 
windows and punch the 
holes for the “rivets” after 
marking them off from the 
heads of the fasteners which 
are already in place. Put in 
the windows and clinch the 
fasteners. 

Attach the plug and pass 
the other end of the wire 
through the bushing from 
the outside. Put the threaded 
brass nipple into the card- 
board lamp bracket and 
screw on the nut. Wire the 



































ASSEMBLE 
SEGMENTS SO AS 7% 
TO.BRING VENTS 


OPPOSITE a 3 


EACH OTHER 


How to lay out, cut, 








LAMP BRACKET- 
HOLE TO SUIT 


SEGMENTS FOR TOP 


and bend the cardboard parts for 
the framework. The top segments are joined with tape. 


socket, glue the laps on the 
bracket, and work it into 
position inside the lamp, 
holding it in place until the 
glue has set firmly. Use as 
small a lamp as can be 
obtained. 
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| MAKING OLD EYEGLASSES 
INTO PHOTO FRAMES 


TTRACTIVE and novel frames for 
small photographs can be made from 
discarded celluloid eyeglass frames. 
Remove the lenses from the frame by 
placing the glasses in a bath of hot water. 
Take off the side braces for the temple 
joints, smooth the rims, and cut the frame 
in half. Then remove all but one of the 
V-shaped ribs that originally held the 
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How a discarded celluloid eyeglass frame 
is converted into a miniature photo holder. 


lenses in place, as shown in the cross sec- 
tion view of the assembled photograph 
holder. 

Cement the two parts together with 
acetone and allow this to dry thoroughly. 
In the meantime, prepare the cardboard 
back and rivet one of the temple joints 
to it. Cut one of the pieces that originally 
went over the ears to the proper length 
to provide a suitable third leg or rear sup- 
port. Insert one of the lenses in the frame, 
then the picture, and lastly the cardboard 
backing. 

To give the frame a high gloss, coat it 
with acetone and allow it to dry. Acetone 
can be obtained at any drug store or 
druggist supply house—R. J. METZGER. 





HOMEMADE CANDLE FOR 
EMERGENCY USE 









SLABS OF 
PARAFFIN WAX 


. a 





A candle that can be improvised quickly if 
storms interrupt the electric lighting service. 


EN violent electrical, wind, or sleet 
| storms interrupt the power lines and 
| plunge a locality into darkness, the sup- 
| ply of candles sometimes gives out, as it 
| did recently in my town. It is, however, 
| easy to make a substitute candle from two 
| slabs of paraffin wax as illustrated. Place 

the improvised candle in a saucer or other 
| shallow receptacle to catch the drip, and 
| light both ends of the wick. The heat 
soon melts the wax sufficiently to stick the 
tv halves together —BArTON E. HANNA. 





Any job 
IS easier 


witha 
MAYDOLE 
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A Maydole won’t tire your 
arm, its remarkable hang 
puts all the power behind 
your swing, into the head 
.-- claws have a grip like 
a bulldog’s jaw, will pull 
the smallest brad or larg- 
est nail without slipping 
... just enough crown on 
the face and sides to pre- 


vent marring the work. 





Tool steel heads, clear, 
second growth hickory 
handles air dried for years 
and put into the heads for 
good. Built for men who 
know tools and like to work 
with good ones. 


Your dealer carries them. 
Please send me a free copy of Pocket 


Handbook 23B containing useful 


tables and handy information 














YOuUR HAMMER. SINCE 41843 
WwW ay dol 


Hammers 


The David Maydole Hammer Co.,Norwich,NY 








@ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See Page 8. 





“, & 
in CASH 


a4 








CREO-DIPT COMPANY, INC., 
1643 Oliver St., N. Tonawanda, N. Y. 


I'd like to win $250. Please send me 


complete 


contest for best uses of Handi-Wood. 


Name 





D2 YOU LIKE to work with your 
hands? Have you ever fixed things 
in some new way that was never used 
before? Then you have a good chance 
to win $250 in cash. Simply use your 
ingenuity in figuring out the best use 
for this amazing new product, Handi- 
Wood. 

Think of a paste that handles like put- 
ty-yet hardens into strong wood. 
That's Handi-Wood! There are a 
hundred and one things you can use 
it for -patching furniture, filling 
chinks in woodwork, making ship 
models, filling nail holes, etc. The use 
you think of may win a cash prize 
for you. 


FIRST PRIZE $250 CASH 


We couldn't begin to suggest 
all the possible uses of Handi- 
( Wood. But the man, woman, 
V or child who can think of the 
most unique use for this prod- 
uct gets the first prize of $250 
cash. And there are 22 other prizes. 


No special ability required 


You don’t have to be an expert workman to win 
the prize. Nor do you have to buy any Handi- 
Wood. Simply mail the coupon for information 
about the $500 prize contest. Then work out your 
ideas, and sead them in ro us. 


This contest won't cost you a cent. It’s juste what 
we say ic is—a chance for you to win $250 in 
hard cash. You can depend oa the makers of 
Creo-Dipe Stained Shingles to 
give every cotry a fair chance. 
Handi-Wood is sold by lead- 
ing lumber, paint and hard- 
ware dealers everywhere. Ask 
the one nearest you. Mail the 


coupon today. 


HANDI- 
WwoobD 


Mail coupon for Booklet 





s500o 





HAND! 
wood 






information about your prize 








Address 





© Creo-Dipt Co., Inc. 1930. 
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Ways to Overcome 
Outside Painting 
Difficulties 


ANY an amateur house painter 
M is perplexed and discouraged 
because of defects which appear 

in work that he has done with the utmost 
care. When he asks for advice, he is often 
told that he must have used poor paint, 
whereas he probably bought ready-mixed 








Paint blisters must 


be scraped off and 
all the spots sanded 
before repainting. 


ee 
ee 


paint of high quality—the best that his 
local dealer sells. The real reason for the 
unsatisfactory results obtained is more 
likely to be one of those described in the 
following questions and answers. 

It does not do, of course, to minimize 
the importance of the quality of the paint. 
The most expert painter cannot obtain 
satisfactory results with a cheap grade 
of paint, any more than he can do good 
work with poor brushes. 


What causes paint to blister and peel off? 


This is one of the most common and 
most exasperating troubles experienced in 
outside painting. While there are differ- 
ent reasons for blistering and peeling, mois- 
ture is probably the cause of ninety per- 
cent of the cases. 

In a new house the siding or clapboards 
may not be properly seasoned; the plas- 
tering may not have dried; the basement 
may be damp. In any of these events, the 
hot sun is likely to draw the moisture 
out through the siding, puffing the paint 
into blisters, many of which will break 
and peel off. Sometimes, when a house is 
painted in the fall, the moisturé remains 
in the siding all winter, and blistering does 
not occur until the first hot days of the 
following summer. Always be sure the 
siding, plastering, and basement are thor- 
oughly dry before painting is started. 

In an old house it is, of course, equally 
as important that no moisture be present, 
but the sources of moisture are naturally 
somewhat different. Usually water gets 
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Your Copies of 
“POPULAR 


SCIENCE”’ 
In This Beautiful 
New Binder 


There is so much useful information in 
Popular Science Monthly that many readers 
have asked us to supply them with a binder 
in which they can keep a permanent file. 

To meet this demand we have had de- 
signed the binder pictured above. Bound in 
deeply embossed Artcraft (looks like leather 
—lasts forever) with the name of the maga- 
zine and cameo design stamped in 24 Karat 
Gold on the cover. This binder will securely 
hold 6 copies of Popular Science Monthly. 


New copies can be slipped into the Big-6 
Binder as easy as inserting a letter in an 
envelope. 

There is nothing to get out of order—no 
screws to work loose, no keys to get lost. 
This binder will last a lifetime. 


The binder is as beautiful as it is useful— 
it will be an ornament to any library table. 


Only $2.00--Postage Prepaid 


Bought in a store this binder would cost 
you $3.00 or more. Because we are having 
them made in quantity for our readers we 
can make you the special price of $2.00 in- 
cluding all delivery charges. 


Popular Science Monthly, 

381 Fourth Avenue, 

New York, N. Y. 

Please send me your Big-6 Binder bound in er 
embossed Artcraft with ‘Popular Science Monthly” 
richly embossed on the cover in 24 Karat Gold. I 
am enclosing $2.00 and it is understood that there is 
to be no further charge of any kind. [10-30] 
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in behind window sills, door frames, or 
other open joints, or else it runs down 
from leaky eaves and downspouts. The 
source of the moisture should be located 
and repairs made, otherwise the trouble 
will continue. 

In either old or new houses, moisture 
that has been left on the surface at the 
time of painting from a recent rain, heavy 
dew, or frost, will, of course, also cause 
blistering. Painting should, therefore, be 
done only when weather conditions are 
favorable. 


What makes a house that has been painted 
several times with perfect results some- 
times start peeling clear down to the wood? 


The paint that is peeling off is the orig- 
inal priming coat, applied when the house 
was first painted, for it is evident that the 
last coat 1s adhering tightly to the preced- 
ing coating. The cause is very likely to be 
some leaky place just recently started. 
Carefully examine the eaves and down- 
spouts, and also see if there are any inside 
pipes which may be leaking. Water that 
is allowed to saturate the wood will force 
the paint away from the surface. 

If there are no leaky places, it must be 
that the priming coat never properly 
anchored itself to the vood. When first 
applied, the fresh oil in the paint film keeps 
it elastic; but through aging, more and 
more oil leaves the paint film until it 
finally becomes quite dry, lifeless and 
brittle, with a tendency to crack. Then 
when the house is repainted, the additional 
weight of the new paint coating and the 
natural pull experienced by the drying of 
good, fresh linseed oil, causes the previous 
coating to break away from the wood in 
places where the condition is the worst, 
especially on the south and east sides of 
the house. 

As to the remedy: First scrape off all 
loose paint with a wide putty knife, scraper 
or wire brush. Break any blisters with a 
putty knife and scrape off as far back as 
possible. Then coat over all these places 
with reliable high-grade paint, thinned lib- 
erally with linseed oil and turpentine to 
assist penetration deep into the wood. 
When the priming coat applied to these 
bad places has become thoroughly dry, 
follow with a two-coat job of painting 
over entire building. Take care that the 
first coat contains considerable turpentine, 
but the second coat should, of course, be 
a full-gloss coat. 

If the peeled surface is in extremely 
bad condition, it may be necessary to burn 
off the old coating with a painter’s blow- 
torch, but this should be done only by 
someone experienced in this work. 


Why does paint sometimes become chalky 
and powdery, and what is the best method 
of repainting? 


This condition, generally termed “chalk- 
ing,” is primarily due to the disappearance 
of oil from the paint film, leaving the pig- 
ment on the surface in dry powdery form 
without sufficient liquid to bind it together 
into a continuous film and anchor it to the 
surface. It is generally caused by insuf- 
ficient oil and turpentine in the paint (par- 
ticularly in the priming coat) to satisfy 
the absorption requirements of the more 
or less porous wood. 

Where the surface is extremely chalky, 
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HARLEY-DAVIDSON MOTOR COMPANY, Dept. P. S., Milwaukee, Wis. 


Interested in your motorcycles. Send literature. 


Name 





My age is [) 16-19 years, [] 20-30 years, [) 31 years and up, [J under 16 years. 
Check your age group. 

















Thinking in the 
right material 


Hunting for every idea that can give 
their own company any advantage in this 
new competition of value-giving,—more 
and more men and managers are ana- 
lyzing, with ‘‘the manufacturing mind,”’ 
every product in which Vulcanized Fibre 
or Phenolite is used. Picking ideas wher- 
ever they find them. And finding plenty. 








What they can learn 


from modern waste- baskets 
(Vul-Cots) in homes 
and offices 








u 


ITHOUT vulcanized fibre— 
the right kind of NVF—the 
perfected waste-basket of today 
would not have been possible. 
Vul-Cot, remember, swept its 
own field; revolutionized an indus- 
try, because of many superiorities, 
big and little, that make a total 
too great for buyers to disregard. 
And every one of Vul-Cot’s supe- 
riorities is due to its being made 
of the right material. 


Vulcanized Fibre for electrical insulation and 
mechanical uses. For forming and all cutting 
operations. Ten standard kinds including 
Peerless Insulation and Leatheroid. Also 
Phenolites,—reinforced laminated Bakelite ma- 
terials—of many special formulae. Direct 
NVF representatives in principal cities of the 
United States, Canada, and Europe. 


NATIONAL VULCANIZED FIBRE Co. 


WILMINGTON, DELAWARE 


No real advancement—in 
product, material, or work 
—is ever possible without 
thinking in the 

right 

material 
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the powdery deposits should be taken off 
as far back as possible before repainting. 
One of the best methods of doing this is 
with an old stubby paintbrush that has 
been worn down so that the bristles are 
quite stiff. If this is not available, a 
medium stiff scrubbing brush will answer 
very well. The house should then be given 
two coats of paint in the usual way, but 
with an extra amount of oil and turpen- 
tine in the first coat. 
What causes paint to wrinkle, and how 
can it be avoided? 


The wrinkling of outside paint, which 
sometimes occurs soon after application, 
is almost invariably caused by piling on 
tco thick and heavy a coat. House paint 
should be well brushed out to a uniformly 
even surface. There will be no wrinkling 
if this is done. 


What makes streaks and spotted discolor- 
ations sometimes appear on a new house 
soon after painting? 


They are generally caused by sap streaks 
and knots. The sun draws the pitch out 
of the knots and sappy places so that it 
comes through and discolers the paint. 
This can be prevented by coating all knots 
and sap streaks with pure shellac before 
the priming coat is applied. The shellac 
seals in the pitch. Where discolorations 
have occurred, these places should be 
sealed over with shellac, aluminum paint, 
or other suitable sealer. 

For thoroughly satisfactory results with 
a one-coat repaint job (and, preferably, 
also with a two-coat job). an area a little 
larger than these sealed-in places should 
be painted over and allowed to dry before 
the first repainting coat over the entire 
building is applied. 
When paint freezes, how can the surface 
be repainted? 


Paint applied in cold weather is likely 
to freeze before it dries, causing the sur- 
face to become roughened and pitted. It 
is not only unattractive, but does not afford 
a tough, unbroken, protective coating to 
withstand the ravages of the weather, and 
it is also difficult to repaint. If repainting 
is done directly over the uneven surface, 
it will continue to present a roughened 
appearance. To insure a good job, there- 
fore, the old coating should be smoothed 
down. 

This work is not so difficult if you will 
get some of the coarse-grit emery cloth 
used by floor finishers in their sanding 
machines. Some discarded pieces usually 
can be obtained from a floor finishing man 
in your locality, or the abrasive may be 
bought new from a floor finishers’ supply 
house in one of the larger cities. Do not try 
to do the work with ordinary coarse sand- 
paper; it will be expensive and a never 
ending job. The coarse-grit emery is hard 
as flint, and with it the frozen nibs can be 
quickly cut down; indeed, you can get over 
the entire side of the house in a short time. 


You will then have a good surface for 


repainting, which should be done in the 
usual way. Use a liberal amount of oil 
and turpentine in the first repainting coat, 
followed by a full-oil gloss finishing coat. 
This method will insure a perfectly satis- 
factory job—BeErTON EL Lior. 
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There is No 
Substitute For 
Accuracy 


The pattern maker's confidence in Russell 
Jennings Bits is justified by experience. Sub- 
stitutes have no appeal to the man whose job 
demands exactness. 


This confidence in the accuracy and easy- 
boring qualities of Russell Jennings Bits— 
based on experience=is shared by carpenters, 
cabinet makers, furniture makers and skilled 
amateurs. 


These bits have clean-threaded screw points, 
sharp spurs, keen lips, and perfect body taper. 
Distributed Thru Wholesalers 


The Russell Jennings Mfg. Co. 


Chester, Conn. 






BITS 


Send 


for your FREE Copy! 


Here’s the book you’ve been looking for! 
Shows how to put crippled chairs and tables 
back into service—how to do those household 
repairs—every step clearly explained by word 
and picture. Packed full of valuable informa- 
tion you'll find mighty handy. Written by 
George Boardman Perry, well-known decorator 
and writer—and worth a dollar to anyone with 
a work-bench. Write for your FREE copy, but 
act quickly! The supply is limited. 


SAVOGRAN COMPANY 


Dept. S-10, India Wharf, Boston, Mass. 


SAVOGRAN 
CRACK FILLER 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF geammanne. See Page 8. 
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Into THIS one brilliant book of 280 pages have 
been condensed the outstanding facts that scientists have 
discovered since Aristotle, the father of science, dissected 
a frog to see what made its heart beat. 


How often have you wanted to know about the won- 
derful discoveries in science that have so changed the 
world we live in... the secret of radium . . . the romance 
of the atom . .. the origin of the earth! 

Or you may have wanted to know why glass is trans- 
parent .. . how fireflies produce light . . . why the grass 
is green, .. if radio waves move in a straight line? 

All of these questions, and hundreds of others, have 
now been answered, for the first time, in one book— 
THE POCKET GUIDE TO SCIENCE. 





Sub- All that you probably will ever want to know about 
‘as science is told in this one book that will fit in your pocket 
ay or grace a library table. The curiosity-satisfying facts 
ters about the world we live in are made instantly available 
wai to you in simple question-and-answer form in THE 
_ POCKET GUIDE TO SCIENCE, 
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You are assured of the accuracy of the 
answers in THE Pocket GuipE To SciENcE 
because it has been edited by Dr. E. F. Free, 
the distinguished author of “The Story of 
Man and His World.” Dr. Free has a re- 
markable genius for condensing the known 
facts about scientific questions into vivid, 
easily remembered paragraphs. 


SPECIAL OFFER 


THE POCKET GUIDE TO SCIENCE is 
not for sale. It is offered to you without 
one penny extra cost, with a 14 months’ 
subscription to POPULAR SCIENCE 
MONTHLY. 

In THe Pocket Guipe To Science you 
get full information of all that the scientists 
have discovered up to the summer of 1924. 

Popucar Science Montuty “carries on” 
where THE Pocket GuIDE To ScIENCE leaves 
off. The Pocker Guipe gives you all the 
information up to right now— PopuLar 
Science Monruty will give you all the im- 
portant, interesting and new discoveries of 
science for the next 14 months, 


In every issue of Poputar Science 
MonrTH ey area dozen or more important arti- 
cles that explain and picture the most fascinat- 
ing and significant new developments, dis- 
coveries, and undertakings in exploration, 


PoPULAR SCIENCE MONTHLY, 381 Fourth Ave., New York 


in engineering, in health, in electricity, in 
medicine,’ and in every branch of science. 
And there are also, in every issue, a hun- 
dred or more articles describing the impor- 
tant new inventions in every branch of 











A Few of the Hundreds of 
Questions Answered in the 


POCKET GUIDE TO SCIENCE 


Why does static interfere with radio messages? 

What gland makes people grow tall or keeps 
them shoyt? 

Why do we grow old? 

What is the safest stimulant? 

What is the function of the liver? 

Why are tears salt? 

Can energy be destroyed? 

Why can’t you skate on glass if it is smoother 
than ice? 

How do self-winding clocks work? 

Why does an iron ship float? 

Can we see atoms with a microscope? 

What are electrons? } 

Is electricity a form of matter? 

What is a crystal? 

How large is the universe? 

Why do the stars twinkle? 

How do we know what the stars are made of? 

Is the inside of the earth molten? 

What is an electric spark? 

What makes the noise of thunder? 
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mechanical activity—page after page filled 
with photographs and descriptions that show 
you how you can save money in the shop, 
around your car, in your store, office and home. 

But all this is only part of the contents of 
one issue of the amazing PopuLar SciENCcE 
MontTu_y. It takes over 300 articles and 
pictures every month to tell the readers of 
Poputar Science Montuuy all that has 
happened in the scientific, radio, mechanical, 
and automotive fields. 


Your Name in Gold 


We will stamp your name in 22-carat gold 
on the cover of THE Pocket Guide To 
SciENCE at no extra cost to you if you use the 
coupon below immediately. 

You are offered a 14 months’ subscription 
to PopuLaR SCIENCE MONTHLY (regular price 
if bought by the month would be $3.50) with 
Tue Pocket GUIDE TO ScCIENCE—all for 
$2.95, plus the few cents’ postage. If you are 
already a subscriber to Poputar Science 
Montu_y we will be glad to extend your sub- 
scription 14 months if you accept this offer. 


In using the coupon please PRINT your name 

















POPULAR SCIENCE MONTHLY 
381 Fourth Avenue, New York 
I accept your offer of Tae Pocket Guive To SCTENCE and a 14 





SEND 
No 
MONE 


Send no money, just the coupon. If within 
10 days after you receive the book and 
magazine you decide that you are not satis- 
fied in every particular you may return 
them and your entire payment will be re- 
funded promptly and without question. 
Could any offer be fairer ? 


Name 


months’ subscription to PopuLAR ScIENCE MONTBLY. I will pay 
the postman $2.95, plus the few cents’ postage when he delivers the 
Pocket Guie and the first issue of PopULAR SclENCE MONTBLY. 
If the book and magazine are not fully satisfactory to me I will 
return them within 10 days and you are to promptly refund my 
full payment. Please stamp my name in gold. 
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FOR 


PRACTICAL JOBS 





EVEREADY 
RAYTHEON 
TUBES FOR 
TALKING PICTURES, 
TELEVISION AND 


ALL INDUSTRIAL 


PURPOSES 


THE Eveready Raytheon Foto-Cell 
is a long-life transmitting tube for 
talking pictures and television. It is 
being used more and more for such 
industrial purposes as color match- 
ing, paper testing, automatic count- 
ing, control of illumination and many 
others. It comes in several types or 
can be made to specification. 

Eveready Raytheon Kino-Lamp 
is the first television receiving tube 
developed commercially that will 
work with all systems. Each tube is 
thoroughly tested in our laboratories. 

Write, if you are interested in 
talking pictures, television or any 
application of the Foto-Cell. Free 
— Eveready Raytheon Technical 
Bulletin No. 1, for the Kino-Lamp, 
and No. 2, for the Foto-Cell. 


* * * 


The Eveready Hour, radio’s oldest com- 

mercial feature, is broadcast every Tuesday 

evening at nine (New York time) from 

WEAF over a nation-wide N. B. C. network 
of 30 stations. 


NATIONAL CARBON CO., INc. 
General Offices: 
Branches: 

New York 


Unit of and Carbon 
Union Carbide Corporation 


EVEREADY 


New York, N. Y. 
Chicago Kansas City 
San Francisco 





RAYTHEON 


Trade-marks 
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An Easily Made Radio Bench 


By W. L. DORRANCE 


ro the man with limited shop facil- 
ities, the radio bench illustrated is 
especially suited. There are no turned 
parts, and all of the joints can be easily 
and quickly made with hand tools. 

Any attractively grained wood may be 
used in the construction of the bench. 
Red gum is excellent because of its finish- 
ing qualities. The posts, which are 13% 
in. square, may be purchased already 
planed to the exact size, or they can be 
shaped in the shop. These should be 
about 1 in. longer than the dimensions 
given in Fig. 1 (on the following page) to 
allow for squaring. After squaring and 
cutting them to the exact length, mark 
the mortise positions on each (see Fig. 2). 
After the mortises have been cut, the 
\4-in. chamfer around the top of the legs 
may be formed. The corners are easily 
removed with a knife and a sharp plane. 

The taper on the legs begins 13 in. from 
the bottom (Fig. 2). Mark % in. in from 
each corner on the bottom of the legs 
and from these points run lines to where 
the taper will start. 
thoroughly after they have been brought 
to shape with a plane. 

Figure 3 shows the construction of the 
side and end rails. The tenons should be 
a little longer than the given dimensions 
and mitered off when being assembled, as 
shown in Fig. 4. These tenons should fit 
the mortises snugly, but should not be so 
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FIG. 1 


. 
The construction calls for no turned parts, 
and all the joints can be made easily by hand. 





tight that they have to be driven in. 
After the tenons are cut, sandpaper the 
rails on the edges and outsides. Make a 
trial assembly and mark each piece. 

The method of fastening the corner 
blocks in place is clearly shown in Fig. 5. 
These blocks should be about 7% in. thick 
and 3 or 3%, in. on the sides. Drill four 
*4¢-in. holes in each block as indicated. 

In assembling, glue up the ends first. 
When these are thoroughly dry, glue up 
the side rails and then set the corner 
blocks in place. These are placed /% in. 
below the top edge of the rails and are 
fastened first with glue and nails and 
later with screws. 


The construction of the frame to which . 


the upholstering is fastened as shown in 
Fig. 6. The length of the frame is the 
same as the distance between the end 
rails. The frame is held in place by 
screws which pass up through the corner 
blocks. Allow enough space between the 


Sandpaper the legs © 





Any attractive hardwood can be used in the 
construction of this neat little radio bench. 


frame and the rails for the upholstering 
cloth. Figure 6A shows the joint used in 
fastening the frame together, and Fig. 7 
illustrates the method used in fastening 
the webbing to the frame. If webbing 
cannot be had, heavy canvas cut into 
strips and folded will serve. 

After the webbing is in place, tack on a 
piece of burlap or other heavy cloth and 
then put on the padding material, making 
it slightly deeper through the center. 
Over this stretch a heavy cloth and then 
the upholstering goods. The final covering 
is tacked on the underside of the frame. 

Make sure that all surplus glue is 
cleaned off the bench and then give it a 
coat of high-grade stain of the desired 
color. After allowing twenty-four hours 
for drying, apply one or two coats of 
white shellac, followed by one or two 
coats of varnish. Rub with No. 000 steel 
wool or with pumice stone and oil. 
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FIG. 7 


Details of the rails, leg, and corner joints for 
frame and top; how the webbing is applied. 
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Two TOOLs THAT MAKE | BAER Ta Tek 4 BA 2) 200m OPEER Ronn oie 
| INLAYING EASIER H Oo nal e dint Sh op Wo re) dworker Ss 


bes two homemade tools illustrated 





































































































below are extremely useful for inlay- ; 

. 7 y COMPLETE line of low- 
ing furniture and other woodwork. ; . 
In making the first tool shown, any hard priced, ruggedly built, 

RB MARMIG LHC BIS LOC S ? A ‘ll practical woodworking ma- 
wood such as walnut, oak, or maple wi chines for craftsmen, artisans, 
do. A piece 4 by 34 in. and 6 in. long farmers, mechanics — that’s 
is shaped as pictured, and a saw kerf is what “Delta” is offering this 
made to receive the cutter, which may be year. Every “Delta” motor- 
filed from a scrap of steel. A steel cut driven unit embodies numer- 
nail or a horseshoe nail will serve for mak- ous exclusive constructional 
ing the cutter, and an occasional stroke —- ee insure eres 
with a file across the cutting end will ; aoe ee eee Oo Oe 
k ib domme dhnien te ates. te isfactory service. The 1931 

nt + p. y S i. ng i hitti “Delta” line includes “Delta” 
tool can be used equally well as a slitting Handi-Shop, De Luxe Work- 
shop, Band Saw, Jointer, Cir- 
- ) cular Saw, Scroll Saw, Mould- 
= a 4 ing Cutter, and many other 
the ww = woodworking items, all avail- 
ich. MSS able for either electric or gas- 
' oline motor power. 
ring 
din For Pleasure 
ig. 7 . J 
as SAW KERF or Profits 
bing “Delta” motor-driven units en- 
hea able you to make things out of 
into wood quickly and easily. They 
“Mle save time and labor and produce 
ona Sify /) V7, : better work. For a hobby there 
and UY. I // V1 1 Sores is no greater thrill than work- 
ine gk id ing with Delta machines. For 
KIN§ full or spare-time work, ‘“‘Delta” 
nter. ~ Ne, units quickly pay for them- 
then = selves. And remember, men who 
ering know prefer “Delta.” 
¥. mi i DAY TRIAL* EASY TERMS 
e is — Hy. 
it a For complete details and full description of 
: the complete 1931 Delta line, send coupon DELTA SPECIALTY COMPANY, Dept. B-10 30 
sired od oe a i. o—e eon A 4 Division of “Delta Manufacturing Go.” 
7 items of interes Oo 308: who 0) - otton - waukee, a. 
ours = wood, You will learn, also, how you can try Please send me FREE, illustrated literature describing the 
sof tal working" conaitions at our rik Chee Cee hg'aas neat Omecata Bare Bare Pls, heck 
~ — - a aes YY a 10) Mi § . | alls o -day Iria er an Las ‘aymen ans. 1ec 
two : ———-— -~_-ty— SN of three convenient payment plans. Mail the units in which you are particularly interested. ) 
ota —---——+ \ coupon TODAY! O“DeLauxe’’ Workshop 0 Band Saw 
steel PIECES OF OLD ai DELTA SPECIA LTY co i. Hendi-Shop ; D Moulding Cutter m 
” Joint ‘nits ] 8” Cir ‘ular Saw Uni 
ve Division of : C) Combination 4” Jointer and 8” Vircular Saw 
Since each tool has advantages for certain DELTA MANUFACTURING COMPANY | ee WES 

kinds of inlaying, it pays to make both. 1661-67 Holton St., Dep. B-10 30, Milwaukee PE IR EE TPR ARE EEL SERED OY 
gage or a fluting tool. The cutter is held in —— meeceinamoninennt 
place with three or four stove bolts. 

The second tool is made from two small i = 
blocks of wood and pieces of hack saw or New Fountain Pen-Pencil : 

With compass. Guaranteed a Life- Lifetime Guarantee 
band saw blades. The smaller block deter- time. Money back if not All Sizes and Styles 
mines the distance the inlay will be from pleased. Sells for $1.25 . 
- ag faa ae for FREE 
the edge of the piece being inlaid, so it is eae Gulp Whslecaie tata- 300,000 In World-Wide Use 
= i > l i The WITTE( to Equipped) provides cheapest 
{ N oo to = yaa A og of — C. cance noes = im sematte wer for farm — —. eee see 
N ? y x y i time less cost. one om 
, ocks of varying thickness. Likewise, the Ys SPORS IMPT. CO. TR ee ee ie noes, 
width of the groove depends upon the 830 Frank St., Le Sueur Center, Minn. WITTE ENGINE WORKS 
thickness and number of the pieces of saw |] 2227 Oakland Avenue, KANSAS CITY, MO. 
blades used, and therefore a supply of these adie 7 





athe deaths, the eet be slightly Look! A Shaper for only $49. 


| 
| less in depth than the thickness of the 
| inlay. When the groove is ready, the inlay .. and it’s BOICE-CRANE. Built as only BOICE 
should be given a thin, even coat of glue builds. Solid—weighs 90 Ibs. Substantial—ball bear- 
! and pressed into place. Cover it with strips ings. Correct design—elevating spindle. Rigid 17 in. 
dia. table. Large capacity. A marvelous f 


of paper and clamp it with the aid of 
UE TI oo osc ecay cal $49. 


wood strips to insure an even pressure. 
Get our new 1931 Catalog pou 


Where stain is to be used, the inlay 

should be shellacked with a small brush 
Just off press. (52 large 81% x 11 pages.) \ BEN 
112 illustrations. Filled with timely in- \ aw 


to make it impervious to the stain, as it is 
essential to preserve the natural colors of 
the inlay. If a band saw or a variety saw formation on home shop methods. Shows 
is available, very creditable inlays can be and describes machines and equipment that 
made by gluing together thin strips of are NEW. New Lathes. New Jointers. New 

. ea So ‘ Mortisers. New Shaper. New Jig Saws. Im- 
different woods and, after the glue hardens, ; : proved Handisaw. Also shop pictures and N 
again sawing the block at right angles to interesting success stories of men who are turning spare hours into cash. 
the glued faces. However, inlays cost so Full details of Achievement Contests, etc. All this in our big FREE 1931 
= a - at< y Se . 
7 little that few craftsmen attempt to make | ©#t#log- Send for it. 


| heir own.—A. E. GRAY. | 
ied. their own.—A. E. GRay W.B. & J. E. BOICE, Dept. P.S.-10-F, Toledo, Ohio 
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te utterly unfair, of course. 
But if a man wi// smoke an out- 
rageously strong pipe, nobody is 
going to get close enough to him 
to appreciate his heart of gold. 
Don’t keep potential friends at a 
distance. Sir Walter Raleigh’s 
favorite blend is incomparably rich 
and fragrant—yet so mild as to 
be acceptable to the most fastidious 


pipe-sniffer. Nor does Sir Walter 
lack body and real flavor. They’re 
all there in Sir Walter Raleigh— 


as you ll discover when you try it. 
l[ sir WALTER |] 


RALEIGH 








IT’S 15¢—and milder 
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BEVEL GUIDE FOR SMALL 
CIRCULAR SAW. 


OME circular saw tables do not tilt 
\7 and therefore cannot be used to cut 
bevels. To meet this contingency, the 
bevel guide illustrated was devised and 
found to work well. 

If a guide of this type is to be used a 
great deal, it should be carefully con- 
structed of hardwood. Suppose, for exam- 
ple, that the saw table is 17 in. long: cut 
two pieces from 34-in. hard maple stock, 
one (marked A) 7 by 22 in. long, and 
the other (marked B) 10 by 20 in. If the 
saw table is very small, these widths and 
lengths should be altered to suit. 

Plane a bevel on one side of each of the 
pieces as shown in the drawing. This 


SAW 








vA 
OF HARD 
MAPLE 


CLAMPS AND SUPPORTS AT 
EACH END OF GUIDE _ 





Sketch showing the adjustable wooden bevel 
guide in place on a small nontilting saw table. 


bevel must be so wide that when finished 
it will allow the guide to be adjusted to 
run a bevel of less than 2214°. The aver- 
age beveling work is between 224° and 
45°. Hinge the pieces together as indi- 
cated, the narrow piece at the top, using 
two small butt hinges. Mortise the 
hinges in the wood of each piece and 
fasten them securely with screws. 

Place two small chest cover supports or 
stays as shown, one at either end of the 
guide, and provide a lIecking screw for 
each. Place the guide on the saw table 
and align it with the blade by measuring 
equal distances from the ends of the rip- 
ping guide. Hold it in place with two 
small C-clamps. Set the fence to the 
required angle with a T-bevel and bring up 
the rip guide of the saw to guide the out- 
side edge of the work. (See illustration 
above).—W. CLype LAMMEY. 





HOW TO GRIND HOLES 
OF SMALL DIAMETER 


ANYONE who has had to grind an inter- 
nal diameter and found that the spin- 
dle nose of the tool-post grinder would 
not go in, perhaps by Me in., will appre- 
ciate the spindle extension illustrated 
on the following page. It costs very little 
to make, and for what it costs, it does 
a great deal. 

With its aid, holes can be ground up to 
about 1% in. long and less than half the 
diameter that can be handled with the 
regular spindle nose. A light cut and a 
slow feed must be used, and more time is 
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A FLYING STAR 


70 SUCCESS 
IN AVIATION/ 







With the 
Greatest Guide Book 
Ever Published 


THE AVIATION MANUAL 


This book will save months of time and hun- 
dreds of dollars by giving you a_ thorough 
ground training in Aviation. You need it 


whether you're going to be a pilot, mechanic, 
radio operator, salesman or executive. The 
Aviation Manual, with its 700 pages and 250 
diagrams and _ illustrations, covers the whole 
field so expertly that it will always be a reliable 
reference book—even long after you've finished 
your preliminary work! 


LOOK AT THIS 
LIST OF 24 FULL 
CHAPTERS 

all by leading 


authorities 
All Coveted in Fullest Detail 


Opportunities in Aviation—The Business of Fly- 
ing—License Requirements—Qualifications for 
Flying—Training To Be an Aviator—Your 
Background of Knowledge—<Aviation Schools 
and Flying Clubs—How to Get the Most Out 
Of a Flying Course—Your First Outfit—Stand- 
ard Airplanes, Seaplanes, and Amphibians—The 
Construction of Planes—Power Plants—The 
Manufacture of Engines—Instruments—Elemen- 
tary Airplane Design—Materials and_ Their 
Properties—Wings and ‘“Props’—Wind and 
Weather—How a Pilot Inspects His Plane— 
Learning to Fly—Advanced Flying—Laying an 
\ir Course—Air Traftic—The Laws of Aviation. 
The Aviation Manual is edited by Lieut. Com- 
mander John W. Iseman, U. S. N. R. He has 
over 5,000 flying hours to his credit, and is now 
commanding officer of squadron VN3rd of the 
U. S. Naval Reserve. Many of his former 
student officers are now holding important posi- 
tions in the Aviation industry as pilots and 
executives. 


REGULAR PRICE $5.00— 
NOW ONLY $3.95 
With Your Name In Gold On The Front Cover 


Now you may have this beautiful Manual bound in 
expensive, flexible, fabrikoid. with full gold edges 
all around for only $3.95 C. O. D. And we will 
print your full name in gold on the front cover. 
This Its a special temporary price which may be 
withdrawn shortly. We will refund your money if 
you return the book within ten days and say you are 
dissatisfied. Clip and mail the coupon to-day. 








Popular Science Publishing Co., 
381 Fourth Avenue, New York, N. Y. 


Please send me a copy of the regular $5 edition of the 
Aviation Manual with full gold edges and my name in 
gold on the front cover. I am to pay the postman only 
$3.95 plus a few cents postage when the Pook arrives. 
This will pay in full for the Manual. If I am dissat- 
isfied I may return the book within ten days and you 
will refund my money. (10-30) 
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required than with a special high-speed 
attachment; but the work will be done 
and done right. 

For mounting the extension, it is neces- 
sary to have a screw hole exactly central 
in the end of the grinder spindle. The 






GRINDER 
SPINDLE 


Shopmade extension on the nose of an ordinary 
tool-post grinder for grinding very small holes. 


spindle and face should be trued up, if 
necessary. Both end faces of the exten- 
sion should be relieved as shown, and the 
lands trued up on centers once more in 
the final operation. 

With an extension so made, the wheel 
will run without any appreciable chatter. 
The grinding wheel screw, of course, 
should be made to fit the countersunk 
holes of standard small wheels.—H. S. 





HOMEMADE TOOL TURNS 
KNOBS QUICKLY 


proms wooden knobs can be quickly 


shaped in the lathe with a tool fash- 
ioned from an old file as shown below. In 


| shaping the point of the file, be careful 


not to overheat the steel. 

Place a faceplate on the headstock of 
the lathe and fasten a piece of oak or 
maple to it. Turn the piece to the same 


WOOD SCREW 










FACEPLATE 
HARDWOOD DISK 


FASTENED TO 
FACEPLATE 


PREPARED 
BLOCK 


CENTRAL —_— 


The wooden blank is first turned roughly to 
shape, then finished with the special turning tool. 














diameter as the plate, remove it, and bore 
a “46-in. hole exactly in its center. Place a 


| screw in this hole and refasten the disk to 


the faceplate. 

Prepare the wooden knob blanks to the 
length desired; in the center of each bore 
a small hole; and fasten one on the screw. 
Turn the blank down nearly to the diam- 
eter desired and then shape it with the 


| special tool—WiLL1aM RENFROW. 
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9-in.x 3-ft.Junior Back 
Geared Screw Cutting 
-Bench Lathe, with 


cand Equipment 109 





T * ve 
‘Prices of Popular Sizes of Quick Change rsd Se rma a laa 


ns eecutemedinmeineattats 


NEW MODEL 


DUTH BEND. 
LATHES 





é FOR THE 7 
Manufacturing Plant Service Electric Shep 
omens feat Shop nema te Ss 

Machine Shop and iabelieny 


All on Easy Payments 

: We ship any South Bend Lathe immedi- 
ately upon receipt of only 20 per cent of 
Catalog price. Balance in 12 equal 











monthly payments. Write for Time ¥, 
Payment Catalog. ® 


4 

4 New Free shows all sizes” Rd 
=! from 9 inch to 18 inch y Pf 

4 Countershaft Driven Lathes, 

Motor Driven Lathes, Quick 


Change Gear Lathes,Stand- fs ors 
se 





ard Change Gear Lathes, 








i Lathes with Equipment Beet patins, sad fa Pa 

i Size of Lathe Shipping c ountershaft Silent Chain e > , &. So . - 

i Weight Drive Motor Drive ve OOS) 4 _ P 
x3 490 Ibs $294.00 $398.00 S88 . er 
41” x4’ 725 ibs 359.00 498.00 PROCES Swe 
13” x 5 1110 ibs 443.00 602.00 S$ Soee 
15” x 6’ 1550 Ib 543.00 720.00 Sovre » : 
16” x 8° 2035 Ibs. 638.00 817.00 big tS fs . 

WRITE FOR FREE CATALOG LL SS Po 
. SOUTH BEND LATHE WORKS “238° oo 3 
' 839 E. Madison Street, South Bend, Indiana,U.S.A. 09 vee" aw Po SF 
hoesest _bethe Builders for 23 years—44,000 users ee o 
Be ' 
O*Y. Ss eee 
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with chemistry-ask for 


REGISTERED TRADE MARK 







a outfit 
ives most 
e moncy / 


A CHEMCRAFT outfit makes you a boy chem- 
ist—you can do hundreds of fascinating and 
useful chemical experiments just like a real 


chemist; make your own soaps, inks and 
paints, dye and bleach cloth, tireproof wood 
and fabrics. test foods, water and metals. 
make fire extinguishers, and produce lots more 
changes and reactions that will show you the 
wonders of chemistry. You can perform chem- 
ical magic tricks, too: original and startling 
stunts that will astonish your frie nds. ll 
branches of Chemistry are included in CHEM- 
CRAFT: Inorganic and Organic Chemistry. 
Electro Chemistry, Glass Blowing, Mineralogy. 
Metallurgy, Analysis and Industrial Chemis- 
try. It's all easy with CHEMCRAFT because 
CHEMCR AF T is the best chemistry outfit! 

CHEMCRAFT is the original, most complete, accurate and 
scientific. Has more and petser experiments, superior chem- 
icals and apparatus —CHEM APY gives the most for the 
money. For rea! fun—be 3 a get CHEMCRAFT. 


Select Yours from These Fine Outfits 
No. I—$1.00 No. Ht 2—$3. ro No. 10—$10.00 
No. 2—$2.00 No. —$5.00 No. 15—$15.00 
No. 25—DeLuxe Chemical Laboratory—$25.00 

(Nos. 5, 10, 15 and 25 come in handsome wood cabinets) 
West of Denver, Colo., and in Canada, 10% additional 


Ask for CHEMCRAFT by name—and look for the name 
CHEMCRAFT, on the box—then you will get the best 
chemistry outfit. 


Try Chemistry for 25c.Get CHEM- Free Magazine for Boys con- 
CRAFT Junior and do ots of ex tains experiments you can do 
iments and magic tricks. Comp! he at home: ideas on chemistry: 
outfit and instructions sent postpaid wookworking. Send for your 
for 25c. free copy now. 


The PORTER CHEMICAL COMPANY 
58 Washington Street, Hagerstown, Maryland 








It's the powdered 
tralian’ pumice 


in LavaSoap that 
euts the dirt 
without hurting 
the skin. MaRes 
the dirtiest, 
greasiest hands 
spotless in 53 
seconds 
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He Uses 
PLASTIC WOOD 


Reg. U.S. Pat. Off. 


~The painter knows the value of Plastic 
Wood as a filler in any good job. The 
carpenter knows the strength it gives for 
sealing corners and intricate construc- 
tion. The cabinetmaker. appreciates the 
finish that is possible where Plastic Wood 
is used for renovating antique furniture, 
and in high grade cabinet work. It 
handles like putty, hardens into solid 
wood, takes paint, varnish and lacquer 
perfectly, and when hard can be te 
with any woodworking tools. 

And in the home, Plastic Wood is a 
household repair product for everyone— 
for filling mouse holes and cracks, hold- 
ing loose drawer handles and _ loose 

casters, filling old screw holes—as for 
example, with screen doors—repairing 
toys, and many similar needs. 


“Things to do with Plastic Wood” 


This is a 48 page illustrated book de- 
scribing over 100 practical uses of 
Plastic Wood for the home, the automo- 
bile, the boat, ship modeling, etc. It 
gives, suggestions that will save every 


household many dollars. By mail, 10 
cents. 
Handles Hardens 
Like Into 
Putty Wood 





Tube 25 cents '; Ib. can 35 cents 1 Ib. can $1.00 
Solvent, 25 and 50 cent cans 


At Hardware and Paint Stores 
Addison-Leslie Co., Mfrs., 
332 Bolivar St:, Canton, Mass. 


Please send your 48-page book “Things to 
do with Plastic Wood” for which I enclose 
10 cents. 


ES 


Add a, 
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Constructing a Magazine Holder 


A new design that is generously proportioned 
and more graceful than most commercial models 


By H. CALDWELL 


OR the owner of a new motorized 

workshop who wishes to make some- 
thing that, will give the machines a good 
try-out, a simple and satisfactory project 
is the magazine holder illustrated. Unlike 
most commercial holders, which are too 
short, it is 15 in. long, inside measurement, 
and is designed with simple, well-balanced 
lines. 

The following units of the shop are 
used: combination, dado, and fret saws; 
lathe, and disk and drum sanders. The 
piece can be made, of course, without 
machinery, but the work will require a 
little more time. 

Plywood is the best material to use. 
Figured walnut, 
mahogany, or gum 
is excellent, or a 
commoner plywood 








The sides, center, | 
and ends are first 











may be used and cut to size. The 
stained to the finish sides may have a 
desired. The ply- fretwork design in 
wood should have the center, if so 
the same kind and desired. After the 


grade of veneer on 
both sides. A stand- 





sides are cut, a rab- 
bet 14 in. wide and 





ard 3 by 20 by 
60 in. panel will 
furnish _ sufficient 
material. : 
The following 
stock is required: 2 
ends 10 by 18% in.; 
2 sides and 1 center 10 by 15% in.; 1 bot- 
tom 6 by 15% in., all % in. thick; 1 
handle 1 in. square by 16 in. long, which 
may be turned to the design shown or 
merely rounded to a diameter of 1 in. 


ENDS, 
3%) x 10"x 18% 


The finished magazine holder as made by 
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RABBET 


4g OF FRET DESIGN 
FOR CENTER OF 
SIDE BOARDS 





ONE !NCH 
SQUARES 







_\ 


Details for laying out the curves and 
making two varieties of corner joints. 





CTIO. END AT 4— 





CENTER AND SIDES 
¥,' x 10" x 15%" : 


Mr. Caldwell and the 


_ color and grain. 


% in. deep is| 
machined on what | 
are to be the front | 
vertical edges. The | 
tops of the sides and | 
center are then fret- | 
ted to shape. A | 
groove 34 in. wide and % in. deep is next | 
dadoed in the center of the end pieces to | 
receive the center partition. The ends are | 
shaped with the fret saw, and a dado 4 | 
by 4 in. made in both sides of the end 

pieces 4 in. from the edge to receive the 

sides, as shown. in one of the joint details. 

This will bring the sides flush with the 
ends in the assembly. If a projection of | 
\% in. is wanted, the dado should be made | 
\ in. from the edges of the ends, as indi- 
cated in the other joint detail. 

The bottom may be held with cleats or 
dadoed in, the latter being the stronger 
and better way. With the sides inserted 
in the ends, the position of the dado is 
marked.on the ends 4 in. from the bot- | 
tom of the sides. The handle: is then | 
turned, and rosettes are prepared to finish | 
off the ends. 

Assemble the parts to see if everything 
fits. Then glue up the sides, center, and 
one end. When the glue is dry, fit the 
bottom, insert the handle, glue on the 
other end, and apply the rosettes. Trim up 
with sanding disk and drum. 

Finish the wood, if walnut like the 
original holder, with a coat of raw oil and 
turpentine, half and half to bring out the 
Apply paste filler, if 
desired; then spray or brush on three 
coats of clear lacquer. The edges of the 
plywood should be finished separately, 
since they must be stained to match the 
surface wood as accurately as possible. 


—— 





assembly drawings. 
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QUALITY AN 


LISTERINE 
Shaving Cream 


wow DHS 





A big Ait at 50¢; now 
you pay only half as % 
much for this famous 
luxury shaving cream. 













HERE THEY ARE 


FREE Illustrated 
Catalog 
SHIP MODELS 
AND 


You Can Build One 


We furnish the 
parts, all cut to 
fit and ready to put together. Also full 
instructions as to how it is done. 

No tools required except a small ham- 
mer. When it is finished you will have a 
beautiful ornament for your radio cabinet 
or mantel. 

Write For Catalog 


Ship models $4.98 and $6.98 each 
Coach models $4.98 each 


All models sent C. O. D. plus a few cents 
postage by parcel post to anywhere in the United 
States. 

All foreign orders must be accompanied by 
check or money order. 


MINIATURE SHIP MODELS, INC. 


Perkasie, Penna. 


vats INVENTIONS PAY 


Millions have been made from ideas proper! 

ty developed and protected by inventors. One of 
the first steps is the development of a practi- 
cal working model. 

Send us rough sketch or model of your idea. 
We will submit complete report backed by 30 
; , years’ experience in model making. Confiden- 
tial service. Modern equipment. Bank references fur- 
nished. FREE booklet ‘‘Making Inventions Pay.’ 


CRESCENT TOOL COMPANY, Dept. B. Cincinnati, 0. 


Keep Oil Where It Belongs 
« « « In The Motor 
Without the Whirlo Breather Pipe Cap (for 
Ford A cars only) you are spraying oil all over 
the outside of the motor. 1 blown out of the 
breather pipe collects on all surfaces to form 
a dirty, greasy film, that cuts ignition cables 
—Hose connections, etc.—The ‘ap 
keeps oil where it belongs—in the crankcase. 
Saves its cost many times in preventing waste 
of oil. Literature sent on request. Agents 
wanted for sample—$1. postpaid or 
Cc. O. D. by mail, 


CARHART_ PRODUCTS 
40 Flatbush Ave. Ext. Brooklyn, N. Y. 
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A definite program for getting ahead 
financially will be found on 
page four of this issue. 
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TAKING PHOTOS BEFORE 
AN OPEN FIREPLACE 





Photograph taken by Mr. Pratt to illustrate 
his method of making realistic fireplace scenes. 


7 viagra fireplace photographs can 
be taken easily at night so as to give 
an effect of illumination coming from an 
open fire. 

Arrange camera and subject as suggested 
in the diagram below, the camera, of 
course, being on a tripod. The shutter 
should be set on “time,” and the dia- 
phragm at about stop F.16. The short 
focus lenses used in kodaks are especially 
suitable for these pictures. 

Place a flash cartridge in the innermost 
corner of the fireplace toward the camera; 


S24 






FIREPLACE 
FLASH P 









WF, JA AAAA A ZL 


SUBJECT 


CAMERA 


Diagram showing position of the camera, 
fireplace, flashlight cartridge, and subject. 


this will prevent halation. Even if there 
is a log fire, it is well to set a crumpled 
newspaper ablaze before lighting the fuse 
of the flash cartridge. You will have ample 
time after lighting the fuse to get over to 
the camera to open the shutter. 

After the flash, close the shutter, and 
the film is ready for development. Soft 
print paper should be used to tone down 
the high-lights.—J. G. Pratt. 


HOW TO USE SOAP FOR 
CLEANING FURNITURE 


Cats soap is one of the safest and 
best cleansers for furniture and also 
for leather upholstery. Apply it with a 
cloth which has been dipped in water and 
then wrung out until it is only moderately 
moist. Remove the soap with a damp 
cloth and polish briskly with a clean dry 
cloth of soft and lintless texture. Better 
results are usually obtained in this way 
than by using prepared cleansers and pol- 
ishes, many of which appear to give satis- 
factory results at first but ultimately 
injure the original finish. This is particu- 
larly true in the case of upholstery leath- 
ers, the finish of which is apt to become 
soft and gummy if cleansers are used 
which contain strong solvents.—L. D. T. 
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Home Craftsman. 


A HANDY FRAME 
for the 
HOME CRAFTSMAN 


Here is a small lightweight frame fitted 
with the keenest saw blade made—for cut- 
ting wood or metal—an ideal tool for the 

intricate and difficult sawing job. 


The skilled amateur knows good tools, 
and the way the sharp, hard teeth of 
a Mil Flex Midget Blade bites into the 
metal is instant assurance of quality. 


Pin a dollar bill to coupon below 
and obtain this efficient litt‘e saw 
for the odd cutting jobs, such 
as slotting screw heads, fitting 
curtain rods, mitering thin 
moulding, model work, etc. 


The HENRY G. THOMPSON & SON CO. 
Established 1876 


New Haven, Conn., U. S. A. 


Also manufacturers of 
Metal Cutting Band Saws 


CLIP AND MAIL COUPON TODAY 









The Henry G. Thompson & Son Co. 
New Haven, Connecticut 


Gentlemen: —I am enclosing $1.00 to pay for One Mil 
Flex Midget Frame and 12 Blades, as advertised in 
Popular Science Monthly (October). Postage prepaid. 


My Hardware Dealer is.................secscrccescseeeees 





@® > This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Leverage --- 


easy on the 
arms but 
© hard on the 
Sa, Aandle 
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é.3 en principle of 
leverage multi- 
plies your easy pull 
. into a powerful force 
‘when yen use a pipe 


wrenc 


The handle must be 
tough and free from 
flaws to stand up 
under heavy strain 
which this leverage 
exerts. 


TRIMO pipe wrenches 
in all sizes have drop- 
forged steel handles, 
made from selected 
stock and carefully 


heat treated. 


For light work 
or heavy duty 
it is safest to 
use ‘a TRIMO 
wrench — and 
lessexpensive. 


TRIMO 
‘TRIMO 


Pipe Wrench 


Made by 
TRIMONT MFG. COMPANY 
Roxbury, Mass. 
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Cutting a Tricky Lock Joint 


By E. C. WITTICK 


ECENTLY I had occasion to make 
several small boxes of wood ™% in. 
thick. While planning the kind of joint to 
be used at the corners, I happened to 
recall seeing a neat and strong lock joint 
several years ago on an old oilstone box. 





The lock joint is both simple and strong and it 
can be formed quickly on a small circular saw. 


The design of the joint was worked out 
from memory, and the result is shown in 
Fig. 1 on the following page. 

This joint has many possible applica- 
tions, and with a little ingenuity and 
experimentation it may be made in slightly 
varied forms and may even be combined 
with the miter joint as shown in Fig. 2. 

In order to saw out the joints as quickly 
as possible, a system was devised for 
doing the work on any small, circular 
bench saw. Dimensions as given are for a 
saw 1% in. thick. If your saw is not % in. 
thick, you can make the directions apply 
by substituting “one saw thickness” for 
each \ in. given in the dimensions for 
saw setting. 

To find the length of the boards for the 
sides of a box proceed as follows: 

For side No. 1 (as shown in Fig. 1), 
make the boards 1 in. longer than the 
inside measurement of. that side of the 
box. For side No. 2 make the boards 34 
in. longer than the inside measurement of 
that side of the box. 

Extreme accuracy is required in all saw 
settings. Set the rip fence % in. from the 
saw, and adjust the saw to cut % in. deep. 
Make the edge cut and the flat cut shown 
in Figs. 3 and 4. Do this at each end of 
the board, making sure that the joint is 
on the same side in each case. The com- 


pletely finished side No. 1 is illustrated 


in Fig. 5. 


In cutting the joints on side No. 2, set 


the rip fence so that the saw will make a 
cut % in. in from the outer edge and \% in. 
deep. Make the vertical cuts in each end, 
taking care that they are on the same side 


of the board. Move the rip fence to within 
¥g in. of the saw and make the second cut 
in each end as shown in Fig. 7. For the 
next cut stop the saw and carefully move 
the rip fence up so that it is almost flush 
with the saw, set the saw to cut 3 in. 
deep, 14 in. deeper than the first two cuts), 
and make the third cut in each end, as 
shown in Fig. 8. Set the rip fence 14 in. 
from the saw, adjust the saw to cut within 
14 in. of the top of the board, and holding 
the board in a flat position, make the 
fourth cut in each end as illustrated in 
Fig. 9. Side No. 2 should now appear as 
shown in Fig. 10. 

For greater strength the joints may be 
coated with thin glue before being slid 
into position in the manner illustrated in 
Fig. 11. 

The best appearance is obtained when 
the bottom of the box is set between the 
sides. If the box is to have a lid, this 
should be put on in such a way as to cover 
the joints. 

When making a covered box, all parts 
should be first joined together in a solid 
unit, and the lid then sawed off. In this 
way a perfect fit between the lid and the 
sides of the box will be insured. 


A 





FIG.1 






SAW ANO FENCE SETTINGS 
SAME ASIN FIG.3 
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SIDE NOZ FiNISnED 
FIG.10 


The joint is cut in six 
simple steps. This form 
can also be applied to 
the miter type of joint. 


FIG.1 


SLIDING THE 
LOCK JOINT 
TOGETHER 


PAINTING always should be avoided while 
fresh mortar beds are in close proximity, 
on account of the tendency of the oil in 
the paint to absorb the moisture and 
fumes from the lime. 





— 
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Don’t WORK fora Sf ALL 
your life when you can draw big 
payforjust “having fun.” Shorthours. Happy 
work, Ideal surroundings. Fit yourself now 
for a soft job by learning to play a 


True -Tone 


INSTRUMENT 
Anyman, woman, boy or girl can soon master a Bues- 
cher Saxophone. 3 free lessons give you ‘aa easy 
start. Play scales first hour, tunes in @ 
week;joina band or orchestra in 90 days. 
EASY TO PAY {AKE,20" 
Buescher’ 
instrument home with you, for six 
days’ free trial. See what you can do. 
EASY TERMS. Play as you pay. 
Send the coupon today for beauti- 
ful catalog. Do it right NOW! 


BUESCHER BAND INSTRUMENT co. \ 
1013 Buescher Block, Elkhart, Ind. B43 








Without obligating me in any way, please send / 
catalog of [ ] Saxophone [ ] Trampet{ Trombone 
Mention any other My age is___ 
Name 

Street Address 


Town 























A supremely tough, 
hard metal which 
holds an edge even 
when used for worst 
jobs imaginable. 
Use this set JUST 
ONCE and you'll 

ALWAYS keep it 
handy. 

Hinsdale Center 


Punch F REE if you 
order from this ad 


ONLY 8925 
Per Set 


Plus Parcel Post C. O. D. 
Send No Money Just write: “Send C.0.D. 


Parcel Post, one 4-piece 
Hinsdale BobCat Chisel set and free Hinsdale center 
Punch.” Pay postman $1.25 plus parcel post charges. 
Money cheerfully refunded if you're not satisfied. 


HINSDALE MFG. CO. 


Established 1919 237 N. Desplaines St., Chicago 


a> RK a} 


FORMS TO CAST LEAD SOLDIERS, INDIANS, agar 
Hunters, wild and Farm Animals. 222 Wonderful ‘‘True to 
models. Easy and inexpensive to make. I Corntoh all ba. 
material. Send 5c Stamp for Illustrated Catalogu 


Henry C. Schiercke, 1034-72nd St., eatin N. Y. 


~ PROTECT 


Your Tools! 
They are safe when 
you keep them in a 
Gerstner Chest. A 
size and a styie for 
every Machinist and 
Toolmaker. 

Free Catalog. 

H. GERSTNER & SONS 

582 Columbia St., 

Davton. Ohio. 


GUARANTEED 


to give Satisfaction 
for a Lifetime 




















A definite program for 








getting ahead 
financially will be found on 


page four of this issue. 
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READERS SHOW INTEREST 
IN BOAT BUILDING 


HAT boat building is a hobby with a 
surprising number of PopuLar 
SCIENCE MonTHLY readers, was indicated 
by the letters that came into the office 
for months after the publication of two 
articles on the construction of a family 
motor boat, the Seascoot, in the March 
and April, 1930, issues. 
It was especially satisfactory to know 
that so many beginners had been encour- 
aged to build their first boat. Indeed, the 





A boat built by 
plans in 


Allen C. White, from 
PoPpULAR SCIENCE MONTHLY. 


articles were written by W. F. Crosby, 
editor of The Rudder, with the express 
purpose of making the construction as sim- 
ple as possible for those who were unfa- 
miliar with boat building methods. 

Among the readers who had never 
attempted such work before was Allen C. 
White, of Moberly, Mo., whose boat is 
illustrated and whose enthusiastic letter 
was published in one of “Our Readers 
Say” pages last month. Throughout the 
summer it has, to use his own words, given 
“wonderful service.” 





TURNING LEVER VALVES 


5 EVER handle stop valves, of the type 
ordinarily used where the water pipe 
enters the basement of a house and at the 





water meter, are almost invariably hard 
to turn. A wrench is often used to gain 
additional leverage, but sometimes the 





How a pipe extension may be used to turn 


a stiff lever valve in an awkward place. 
valves are located in such awkward posi- 
tions that a wrench is of little help. It is 
much better to use a short piece of pipe, | 
which can be slipped over the handle to act | 
as an extension. Even so awkwardly placed 

a valve as that illustrated can be easily 
turned.—Laurens E. LECHTEITNER. 
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SAVE 
$10 to $15 now... 
$50 to $200 later 


Waxing — to prevent body depreciation — 
is a precaution which any automobile dealer 
will urge you to take. Next time you wash your 
car, see how easy it is to wax it yourself with 
Johnson's Wax. This easy flowing, quick-drying 
polish gives you a professional result without the 
cost of professional labor. Adds $50-$200 to your 
car’s trade-in value. Absolutely insures the body 
against film, ordinary scratches, dullness, and 
needless depreciation. Usually all that’s necessary 
isa bottle of Johnson's Waxanda fewclean cloths. 
If traffic film has accumulated, Johnson's Auto- 
mobile Cleaner will remove it. Just return the 
coupon, as thousands have, for a free 25¢ can of 
Johnson's Wax as demonstration. Carried at all 
hardware, grocery, paint, etc., stores. 








S.C. Johnson & Son, Dept. PS 10, Racine, , Wisconsin. 
tlemen @ Please send free 25¢ can of "s Wax 


to preserve and renew body finish. 


Name al a : Best 
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rooqes A FINE MORNING 


—a very happy morning, when you can get out of bed 
and havea few minutes’ healthy tussle with Gym Junior. 

This home gymnasium enables you to take hundreds of 
natural exercises—light, medium or heavy, as you 
choose. Keeps your muscles pliable, body vigorous; 
drives away blues, Fine for reducing excess weight. 


GYR JOMOR- (ie /fome Gymnasium” 


em ay hy Parallel Bars, Chest Weights, 

‘4 Machine, Bes. ce Reducer, Swimming ‘Me- 
=\* frown rist Developer, Chinning Bar, etc. All in one 

\ } space-saving, tubular-iron unit. Three persons (adult 
or children) can use. Seotecashy finished, 
attractive in any room. Also suitable for 
Clubs, Hotels, ices, Hospitals and other 
group uses. Reasonably priced. 


















illustrated literature 
descriptive of Gym 
“ £LOOR BARS Junior ~~ GYM JUNIOR COMPANY 

FOLD UP ~— s 528 N. Gregory Ave., Weehawken, N. J. 


FREE FALL 
CATALOG 


Just off the press 














Showing Hunting 
Shoes, Duck Hunt- 
ing Boots, Inner- 
soles, Sleeping Bags, 
Duffle Bags, etc. 


L. L. Bean, Mfr. 
130 Main St. 
Freeport, Maine 














IDEAL “ROBIN” - 
rept raffeianlss has "Saas niet tare Tanie| | SOO Build Pe A re 


jummy motor power for long, fast flights. Con 
pu Ty ick. Ci te Construction Set........ $3.50 hi 
“iy pes pene FREE BOOK**":ict.vcn sine 















—for yourself, or to sell at Big Profits. 





Clock 
, We furnish instructions, parts. Works 

$1.65 up; others with chimes, all prices 
s. Gives Make case or assemble parts. Cash-in 
AS on demand for Mantel, Banjo, Grand- 
rts. Write father’s Clocks. Write for Special Blue 


Se eteer! Bt crencan cone Coc cnt, 


1691-C Ruffner St 


pints offen if you use V 
KESTER IL OOK’ 


It’s all the rage now to 
make things of metal 
with solder . . . . models 
of all kinds and many 
useful articles. KESTER 
metal Mender, the mod- 
ern solder with the flux 
right inside, has made it 
possible for amateurs as 


well as professionals to | f 
solder easily. You can too. : “east : 
ae , 


With 2 a complete Home Instruction mae 
for beginners. It’s so easy you will play 
**America” in 30 minutes, and all popular 
airs in a short time. In a few weeks you can 
join band or orchestra or play solos and 
duets at home. Be popular. This offer is 
FREE. Send no money. It’s a beautiful new 
















































Plans and Sample FREE 


oin the Metalcrafters of America and win a 
Metalcraft Merit Medal. Send for plans and 
instructions for making an ali-metal model of 
a monoplane and an army truck with sample days. Return at our expense, or keep and 
of Metal Mender FREE! Start the fun now! } pay only > = - an yeceeuns plan. Same 
Write Today. remarkable FR ffer on any Holton 


KESTER @..: COMPANY - ~ or other band instru- 


ment. Send no money. No obligation to buy. Just 
Incorporated 1899 


Send This ——— 
4210-05 Wrightwood Ave. = . 


FRANK HOLTON Cé COMPANY, 
Chicago 1027 Church St., Elkhorn, Wisconsin 
Send on 10 days "FREE lean a Holton 
with Complete Easy Meth- 
eacesceces (Other Instrument) 


‘101i oN- 
factory guaranteed instrument. You keep 
saxophone and Easy Instruction Method 10 
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This Toy Airplane 
Does Everything 
Except Fly 
By D. D. CALDWELL, 


1st Lieut., 13th Field Artillery, U. S. A. 





Driven by a gasoline engine, this little sport 
plane makes from two to nine miles an hour. 


ten-year-old son and at the sametime 
to design a practical ground training 
plane for boys from five to twelve years 
of age was the twofold purpose that led to 
the construction of the small airplane 
shown in the accompanying illustrations. 

The controls are identical to those of a 
light plane, and all the parts are propor- 
tional, although the model was not, of 
course, made to fly. In general, the speci- 
fications are as folldws: 

Type: 2-place, open, land monoplane. 

Dimensions: Length overall, 9 ft. 6 in.; 
height overall, 4 ft. 6 in.; wing span, 10 ft. 
6 in.; wing chord, 23 in. 

Power plant: 2/4-H.P. air-cooled one- 
cylinder gasoline engine equipped with 
reduction gear and clutch. 

Power is transmitted to a shaft under- 
neath the engine through a sprocket and 
chain. On the left side the shaft extends 


TT BUILD an ideal present for my 





Since the model has the same controls as a real 
airplane, it provides a ground course in flying. 


out of the fuselage sufficiently to allow a 
sprocket to be mounted over the left land- 
ing wheel. From this sprocket another 
| chain drives the plane by a sprocket at- 
tached to the left wheel. The plane has a 
maximum speed of nine miles an hour. 
Regular airplane controls are mounted 





A rear view which shows the accuracy of detail 
in the fuselage, wings, struts, and tail surfaces. 
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in the cockpit. The steering actually is 
done by the action of the small wheel 
under the lateral rudder. 

The propeller is driven at 75 R.P.M. by 
a leather belt which slips if the propeller 
hits anything. Every precaution was taken 
into consideration, for this plane is not 
only run by a boy but at times dozens of 
children are around it while it is in motion. 

The clutch is operated by the left foot 
of the pilot. When the clutch control is 
pushed forward, it releases the engine, 
allowing the plane to come to a gradual 
stop while the engine runs freely. The 
propeller ceases turning when the plane 
stops. By letting the clutch control back 
and opening the throttle slightly, the 
“aviator” starts off. 


A SAW FILING CLAMP 
MADE OF WOOD 


6 hs advantages of the homemade saw 
filing stand and clamp illustrated below 
are that it may be set up almost any- 
where, that it is adjustable to height and 
angle to suit the direction of the light and 
the location where it is used, and, finally, 
that it allows. the entire length of the 
saw to be fitted on both sides without being 
removed from the clamp. It is also cheap 


SAW CLAMP ENDS CUT AWAY T 





Sketch of the homemade saw filing stand and 
clamp, showing method of tilting the jaws. 


to construct, the cash outlay being lim- 
ited to six bolts, preferably of 3-in. 
diameter. 

In designing and making the stand for 
my own use, I constructed it from fairly 
heavy stock. The legs are 1 by 1% in. by 
3 ft. 9 in.; the notched clamp blocks for 
holding the jaws, 1% by 5 by 20 in.; the 
crosspieces at the bottom of the clamp 
blocks, % by 3 by 20 in.; two pieces at the 
top, not shown in the drawing, % by 2 by 
20 in.; the crosspieces near the bottom of 
the legs, % by 3 by 22 in.; and the upper 
crosspieces, % by 4 by 22 in., these being 
about 1 ft. from the top of the legs. The 
jaws are made from pieces 1 by 4 in. by 2 
ft. 4 in. tapered and shaped as shown in 
the detail sketches. 

About the only improvement I might 
suggest is to make the stand less bulky 
and to provide an adjustable seat that 
also will hold it down.—E. E. Wotter. 
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FREE > 


Now you may have a full $3.00 worth of the 
famous POPULAR SCIENCE MONTHLY 
BLUEPRINTS FREE—each a complete detailed 
working diagram giving full directions and com- 
plete specifications for the making of such popu- 
lar things as a Sewing Table—Arbor Gate and 
Seats—a_ complete Workshop Bench—a Colonial 
Desk—a Tool Cabinet—a Sewing Cabinet—a 
Bookcase—Garden Trellises—a wonderful Gal- 
lean Ship Model—a Model of the St. Louis-Paris 
Plane—and a gorgeous Colonial Doll’s-House. 
Just for a short time only we are making this 
unusual offer in connection with 


THE HOME WORKSHOP 
MANUAL 


This greatest of all manuals for the home workshop fan shows how 
easy it is to build or repair valuable furniture, make toys, novelties, 
models, boats, etc.—be your own electrician, radio expert, painter, 
decorator, garden craftsman, metal worker and all around construction 


and repair man. 


You will save hundreds of dollars by following the 


simple, clear directions in “THE HOME WORKSHOP MANUAL,” 
the newest, biggest, most practical guide-book for the home. 


The Greatest Book of 
Plans, Diagrams, 
Directions, Photographs 


735 illustrations show, step by step, 
how the amateur craftsmen can easily 
of valuable articles 


make hundreds 


either for his own use or to make con- 
siderable pocket money on the side. It 
is the greatest and most complete hand- 


book of its kind published. 


Money Back if Not Satisfied 


Send This Coupon 


For a short time only we are offering 
this amazing bargain to speed up sales. 
You may have all twelve of these 
blueprints of which thousands have 
been sold at the regular price of 25c 
each, or $3.00 for the twelve—-NOW 


FREE with a copy of the great, new , 


HOME WORKSHOP MANUAL. The 
regular price of the. Manual is $5.00. 
But if you order on the coupon here- 
with we will send you the Manual for 
$4.95 C. O. D. and include with it 
these 12 most popular blueprints which 
are alone worth $3.00. 


Popular Science Publishing Co. 
381 Fourth Ave., New York, N. Y. 





LSS SS SSS SSF SF SSS SS SF SBS Sees ees 


7 
t Popular Science Publishing Co. 
1381 4th Ave., New York City 


Send me the 12 BLUEPRINTS FREE (worth $3) 
& together with a regular $5 copy of THE HOME WORK- 
© SHOP MANUAL. For this full $8 value I am to pay 
g only $4.95 plus a few cents postage when the book 
B arrives, and this will pay IN FULL for both the book 
and the Blueprints. If I am dissatisfied I may return 
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Give faded old 
shingles new color 
with 
Creo-Dipt Stain 


OW EASY —how inex- 
pensive it is to restore the 
color and beauty of those fad- 
ed old shingles when you use 
Creo-Dipt Brushcoat Stains. It 
pays, too. The creosote and pre- 
serving oils used in Creo-Dipt 
Stains will add years to the life of 
your shingle roof or sidewalls. 
Ask your dealer today about 
the surprisingly low cost of Creo- 
Dipt Brushcoat Stains. 
They are made by the 
makers of Creo-Dipt 
Stained Shingles. 
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coupon for free illus- 
trated ‘booklet and at- 
tractive color chart. 
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FLYING WITH A 
TEST PILOT 


(Continued from page 29) 


was due to the fact that the air was getting 
thinner, making the readings of the instru- 
ment inaccurate, less than the actual velocity 
of the ship. 

In the course of our long climb we had 
swung out over Oyster Bay and Long Island 
Sound. Fleets of moored yachts, like tiny 
bits of floating driftwood, lay clustered in 
the harbors. The green patchwork of Long 
Island spread out below, a score of tiny 
yellow planes the size of flies marking Mitchel 
Field. We could see the glittering spire of 
the Chrysler Building and make out the toy 
skyscrapers of Manhattan, thirty miles to 
the west. We could follow the thin white 
line of the Hudson as far as Bear Mountain, 
see a faint yellow streak in the Atlantic, 
Sandy Hook, make out the dim curve of 
Montauk Point, the far end of Long Island, 
nearly 100 miles away. 


AST March, Crosswell 
“Kingbird,” with two 300-horsepower 
Wright engines, up to 26,500 feet over Mit- 
chel Field. It was fifty. degrees below zero 
at the peak of the climb and he had to 
breathe oxygen continually. Another test 
pilot at Wright Field, Dayton, Ohio, some 
time ago, had a thrilling adventure while 
“at the top of the sky” on an altitude climb. 
Above the “deadline” of -30,000 feet, the 
tube of his oxygen tank accidentally slipped 
from his mouth. Before he could bend over 
and pick it up, everything turned black. He 
had “passed out” in the thin air. When he 
regained consciousness, the ship was plung- 
ing toward the earth, the altimeter hand 
pointing to 8,000. The plane with its uncon- 
scious pilot had fallen four miles through 
space. 

During our descent, Crosswell showed me 
how the stability tests are conducted. After 
adjusting the stabilizer to hold the plane in 
level flight, he pointed to the nose of the 
Falcon. It began to drop. We were diving. 
The hand of the air speed indicator crept 
ahead to 110. The green patchwork of the 
fields rushed up toward us. Then Crosswell 
calmly removed his hand from the stick and 
placed it on the side of the cockpit. I clung 
to the longerons beside my seat. After a few 
seconds of diving, the nose began to rise. It 
swung slowly above the horizon, then see- 
sawed deliberately up and down, settled even 
with the line where the sky and the Atlantic 
met, and we were flying level again. A 
properly designed ship is required to regain 
normal flying position when the controls 
are released under such conditions. 


EXT, the nose was pulled up into a 
climb. Again, Crosswell’s hand appeared 

on the end of the cockpit. The ship was 
flying itself. Again the ocean seesawed 
before the blunt nose of the Falcon and 
again the machine ended in level flight. 
Next Crosswell swung the stick to one side. 
A wing dipped low. With the stick released, 
the dragging wing slowly rose as if by magic 
and the plane sailed along once more in 
normal position. The other wing was simi- 
larly dipped and rose of its own accord. 
Crosswell grinned back. Then he kicked 
the ship into a turn and took his feet from 
the rudder pedals. Gradually the nose crept 
back until we were flying straight again. 
Then he put the Falcon into a spiral, re- 
leased controls and let her straighten out. 
On practically all tests, when an obser- 
ver is not carried, the maximum load is 
taken in the form of lead shot. This ballast 
is done up in canvas strips sewed together. 
They suggest huge waffles. Each “waffle” 
weighs five, (Continued on page 138) 
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ten, or twenty pounds. They are strapped 
or wired in place securely so they cannot 
break loose. When Crosswell tested the 
huge “Condor,” he carried 3,000 pounds of 
birdshot as ballast. 

Sand was used in place of birdshot a 
few years ago when Thomas Carroll, famous 
test pilot of Langley Field, Virginia, was 
carrying on experiments with ailerons. He 
attached two sand boxes to the wing tips 
of his machine so arranged that he could 
release their contents at will. In the air, 
he could let the sand run out of one box 
and then measure the pressure on the stick 
required to hold up the weighted wing 
with the ailerons: 


NCE, he took off in a midwinter test 

and at 5,000 feet let out the sand in 
one box. When he finished his tests, he jerked 
the trip to let out the sand that was pulling 
down the other wing. The trip worked but 
the sand stayed in the box. It had been 
slightly damp and had frozen solid. Car- 
roll couldn’t land with the weight on the 
wing because as soon as the speed dropped 
off in coming to earth the ailerons would no 
longer be able to keep the dragging wing up. 
For five minutes he dove, waggled the stick, 
and rocked the wings, trying to shake the 
frozen chunks loose before he succeeded. 

Another unusual experiment with ballast 
was carried on by Lieut. Harry Sutton, a 
young Army flyer at Wright Field, Dayton, 
Ohio. Sutton made more than 3,000 tail 
spins seeking to learn their secrets and rob 
them of their menace. He placed a cylin- 
drical can of BB shot at the rear of his 
plane arranged so its contents could be re- 
leased through a trapdoor in the fuselage if 
necessary. Day after day more shot was 
added while Sutton went up and spun the 
plane with its increasing load. 

Each time, as the center of gravity moved 
more and more to the rear, the ship proved 
harder to bring out of the spin. Finally 
Sutton reached a point where it kept spin- 
ning until he dumped the load—when only 
1,000 feet from the ground. Such tests are 
far from dare-devil stunts. They are cold- 
blooded investigations that teach the engi- 
neers how to make the air lanes safer for 
everyone. 


N SPIN tests, ballast takes the place of an 

observer, always. One life is enough to 
endanger in these gyrating plunges in a ship 
out of control. The Department of Com- 
merce requires that every plane it licenses 
shall demonstrate that after a spin of six 
complete turns, it will come out in one and 
a half turns after the controls have been 
neutralized. If the plane won’t do that, it 
is reéngineered until it will. With the ground 
blurring past the nose of the machine at 
dizzying speed, it is difficult for the pilot 
to keep track of the turns in a spin. Usu- 
ally he picks out some prominent landmark, 
easily seen from the cockpit, counting the 
number of times it goes by. In one test, a 
few months ago, Crosswell purposely spun 
down for 5,000 feet, making twenty-three 
complete turns before coming out. The 
average plane spins about five turns in a 
thousand-foot drop. 

When giving a new ship a spin test, the 
pilot notes particularly any unusual pres- 


sures on, the control stick, any bobbing of . 


the nose, or any tendency of the nose to rise 
into the dreaded flat spin, the type most 
difficult to recover from. 

Because a trained engineer can tell most 
from such first-hand observation, the major- 


FLYING WITH A TEST PILOT 


(Continued from page 136) 




























ity of test pilots have engineering background. 
More technical knowledge is required for such 
work than for other types of flying, for the 
test pilot is: often relied upon to. aid the 
designer in “ironing out the engineering 
bugs” that sometimes appear in a new 
plane. His work supplements the wind 
tunnel tests which are the basis of modern 
aircraft construction. Because of the small 
scale wind tunnel models, errors may creep 
in. At Langley Field, the huge tunnel is 
equipped to use air compressed to twenty 
times that of the ordinary atmosphere. The 
effect is the same as increasing the size of the 
models tested. 

While we had been making the stability 
tests, the Falcon had descended to 3,000 
feet. As we came in for a landing, a red 
sport plane from Roosevelt Field crossed 
our path a thousand feet below, trailing its 
shadow on the ground. In the hangar, 
after the flight, Crosswell explained some of 
the other rigid tests that a new type of ship 
must undergo. His voice, and all ordinary 
sounds, seemed faint and far-away to my ears, 
deafened by the roar of the big Conqueror. 


ESIDES the tests which we had made, 

the pilot. must find out the stalling speed 
of his plane with the motor off and also with 
the engine on full and the ship pointed up 
until it is “hanging by its prop” in the sky. 
He must discover the lowest possible landing 
and take-off speed, the shortest run required 
for landing and taking off, and the perform- 
ance of the’ plane with different loads. 
When he finishes, he writes a letter to the 
chief engineer of the company making the 
plane, giving all the data he has collected 
during the tests. One pilot carries out the 
tests from beginning to end. 

Sometimes there are special requirements 
that have to be met before a plane is ac- 
cepted by a customer. Last spring, a high- 
speed, two-place observation ship, the “Hell 
Diver,” was built for the U. S. Navy by the 
Curtiss company. The contract stipulated 
that it must be capable of making a verti- 
cal dive of 10,000 feet. Some people thought 
that such a dive would wash off the wings. 
It was up to Crosswell to prove that it 
wouldn't. 

He climbed to 17,000 feet above Anacostia 
Field, near Washington, D. C. Then he 
hurled the bullet-nosed “Hell Diver,” with 
engine roaring, into a perpendicular plunge 
aimed directly’ at the tiny air field straight 
below. 


“ANACOSTIA field wasn’t any larger 

than a postage stamp when I started,” 
he told me, “but it spread all over the map 
as I dove.” 

At the end of 1,500 feet, the ship was 
traveling between. 200 and 300 miles an 
hour. It was moving faster than the pro- 
peller could pull it and he had to shut off 
the racing engine. In less than thirty sec- 
onds, he had rocketed down through 10,000 
feet of space. When he began to level off, 
terrific centrifugal force jammed him down 
in his seat as though he tipped the scales at 
six times his actual weight. A too sudden 
halting of the plunge would have driven the 
blood down from the pilot’s head, “knock- 
ing him out.” 

The work of a test pilot is packed with 
swift-moving adventures. But they are the 
kind of adventures that have practical value, 
that teach aeronautical engineers to make 
better planes, that contribute largely to 
increasing the safety of those who travel by 
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Radio Mechanic 
and Inspector 
$1800 to $4000 
a Year 








POPULAR SCIENCE MONTHLY 


The only course in 





Radio sponsored by RCA 


LET THIS SHORT-CUT HELP YOU INTO 

























Broadcast Oper- 
ator $1800 to 
$4000 a Year 


























Land Station 
Operator $1800 
to $4000 a Year 























Broadcast Sta- 

tion Mechanic 

$1800 to $3600 
a Year 





(A Division of Radio Corporation of America) 






HOUSANDS of men are making 
good money at Radio—and so 
can you! | 

Commercial training is all you need to 
give you the professional confidence and 
ability. You can secure this training in 
your spare time... through a marvelous 
home-laboratory course sponsored by the 
Radio Corporation of America. Our big 
FREE Radio book tells all about it. 


Round out your knowledge 
with this home-laboratory 
training 
Put the finishing touch to your Radio 
experience. Get the ‘‘How’’ as well as the 
“Why” of Radio with this commercial 
training. Only an hour or so a day—in 
spare time—is all you need. As part of 
your course, you receive absolutely free 
of extra charge—a magnificent outlay of 
fine apparatus. With this outfit you learn 
to build fine sets and solve the radio prob- 
lems that bring good pay. You acquire 
not only the ability but the confidence 

to succeed in a real commercial way. 


Training backed by Radio 
Corporation of America 


Our graduates are in demand everywhere. 
They enjoy greater success because they’re 


RCA INSTITUTES, Inc., Dept. EXP-10 
75 Varick Street, New York, N. Y. 


Gentlemen: Please send me your big free 40-page book which 
tells about the great opportunities in radio and about your 
famous laboratory method of radio instruction at home. 





INC. i 





: Occupation 





RADI 


posted right up-to-the-minute in every- 
thing in Radio. Radio’s progress each 
year is measured by the accomplishment 
of the great engineers at work in the re- 
search laboratories of Radio Corporation 
of America. This Radio organization sets 
the standards for the industry. 


Money back if not satisfied 


The lessons prepare you for success in 
all phases of Radio—manufacturing, ser- 
vicing, selling, ship and shore broad- 
casting and all types of Radio equipment. 
A signed agreement backed by RCA as- 
sures you of complete satisfaction upon 
completion of the training—or your 
money will be promptly refunded. 


Read this thrilling free book 


It may mean the turning point in your 
life. It gives you the real “dope’’ about 
Radio and it describes in detail the fa- 
‘mous training that has enabled us to place 
thousands of our students in fine posi- 
tions, usually from 3 to 10 days after 
graduation! Ic tells in 40 fascinating pages 
and photos all about Radio’s brilliant 
opportunities for adventure and success. 
Mail the coupon now—the book is 
absolutely free! RCA Institutes, Inc., 
75 Varick Street, New York, N. Y. 


| 
| 
I 
RCA INSTITUTES a 


P.S.M.—10 








































3 





2 "FT 
ae, 
























































































Former Plasterer 
Now Earning 


$12,000 a Year 


“When I enrolled with the International Cor- 
respondence Schools, I was a plasterer and I 
didn’t. know. a thing about blueprints. Today 
I have my own contracting business and I am 
able to figure the most difficult jobs and exe- 
cute them to the satisfaction of everyone con- 
cerned. My income is between $12.000 and 
$15,000 a year. It certainly was a lucky day 
for me when I sent in that I. C. S. coupun.’ 

That's a true story of what just one student of the 
International Correspondence Schools has done. Every 
mail brings letters from other ambitious men and wom- 
en telling of promotions and increases in salary due 
directly to spare-time study. 

Ome hour a day spent with I. ¢. 8&., 
of your own home, will prepare you for 
work: you like best. 

Mail coupon for Free Booklet 

INTERNATIONAL CORRESPONDENCE. SCHOOLS 

The Universal University” 
Box 7675-F, Scranton, Penna. 

Without cost or aieation, a picase, send me a copy of 
your beshtat, “Whe Wins and Why,” and full particulars 
about the subject defore which I have marked X: 


TECHNICAL AND INDUSTRIAL COURSES 


in the quiet 
suecess in the 











Architect Bridge Engineer 
Draftsman Automobile Work 
Plumbing (Steam Fitting 
Heating Ventilation 
Concrete ilder Sanitary Engineer 
Builder Sheet Metal Worker 










Steam Engineer 
Marine Engineer 
Refrigeration 

R. R. ti 


Air Brakes 

Train Operation 

R. R. Section Foreman 

R. BR. Bridge and Building 


reman 
Chemistry [Pharmacy 


and Gas 


Engineer 
Draftsman 


() Machinist [)Coal Mining Engineer 
Blueprints Navigation 
Agriculture 


Textile Overseer or Supt. 

Cotton Manufacturing 

Woolen Manufacturing 
(J) Fruit Growing ([) Radio 
(J Poultry Farming 


BUSINESS TRAINING COURSES 


and 











Business Management Business Correspondence 
Industrial Management Lettering Show Cards 
Personnel Management Stenography and Typing 
Traffic Management mplete Commercial 
Accountancy English (Signs 
Cost Accountant Civil Service 
. P. Accountant Railway Mail Clerk 
ing Mail Carrier 
Secreta Work Grade School Subjects 
Spanish (J French High School Subjects 
Salesmanship Illustrating ([) Cartooning 
Advertising |Lumber Dealer 
Name. 
aE IIIT snteshainrstastensinaiasdaianenuntuscehgnigstimindcligntiasianceaessonnsacée 
SEG cdlliaddesuildioatuntnteaipeddetandeececctetetecnidotovecenasiecsoneincenten 
Occupation... 


if you reside roe ‘Cenede, ‘send ‘thie “eoupen ‘to ‘the we 
International Correspondence Schools Canadian, Limited, 
Montreal, Canada 





How To Secure A 
Government Position 


Why worry about strikes, afaveds, bard tinea? 


Get a Government job! 

steady work, travel, good . vi ot you = 

come a Custom House Clerk, Rail Postal 

Cierk, Post Office Clerk, City Mail 

Rural Carrier—or get into any other Gov 
was a etary 

ice —— ey for § 8 


. pore helped thousands 
Postal Cler k examination coming. 
My 32-page book tells 
Now FREE thot bre jobs open 


and how I can help you get one. Send 
the coupon for your copy 


A. R. PATTERSON, Civil Service Expert 

PATTERSON SCHOOL, 1610 Wisner Bldg. oo Rochester, N. Y. 
Please send me, without qpilestion, your free book, ‘‘How to 

Secure « Government Position 
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ODD RULES HAMPER OUR CARS ABROAD 





(Continued from page 41) 


piled up against the upstream side of the 
body and poured over into the driver’s 
compartment, drenching him to the waist. 
Finally, he hit upon the plan of tying both 
front doors open. After that, the current 
roared through his compartment and only 
his feet and ankles got wet. 

After a car is sold, delivering it frequently 
presents additional problems. A few years 
ago, a buyer asked to have a machine de- 
livered to him on a high plateau of the Andes 
Mountains in Peru. There was a good road 
on the plateau although nothing but llama 
trails led up the steep sides of the mountains. 
The only way the automobile could be trans- 
ported to the plateau was by taking it to 
pieces and packing it up the winding trails 
on the backs of the llamas. 

Deliveries in certain sections of India can- 
not be made on Tuesdays or Saturdays. 
According to the Hindu Calendar, these are 
inauspicious days for business deals and 
customers refuse to accept cars then. The 
time of day at which a new automobile is 
accepted is also given careful consideration. 
A certain hour is referred to in the Calendar 

s “The Poisonous Hour” when no selling, 
giving, or bargaining is to take place. 


NE Hindu custom has given the auto 

salesmen a talking point which they 
have not been slow in using. This is the 
common practice of marrying in a neighbor- 
ing village. This results in a great deal of 
inter-family travel and much of it is now 
done by automobile. 

Religious pilgrimages also help the sale of 
moderate-priced cars in India. Nearly a 
million worshippers each year go to Benares, 
the sacred city of the Hindus, many of them 
going by motor car. 

Will the adding of an accessory, popular 
in America, help the sale of a car in a foreign 
land? That is a question the manufacturer 
must ask himself. He is never quite sure. 
For instance, a year or two ago a shipment 
of American cars reached Bolivia, in South 
America, each of which had been equipped 
with a shiny new electric cigarette lighter. 
The maker expected them to attract favor- 
able comment. They attracted comment, but 
not the kind desired. 

The purchasers found they could not run 
their automobiles without paying a special 
tax on cigarette lighters. The Bolivian gov- 
ernment operates a monopoly upon matches 
and has passed a law making it illegal to use 
a cigarette lighter without paying a tax. 

When American manufacturers began in- 
vading foreign markets with their motor 
trucks, they ran into several unexpected 
objections to their use. 

In Spain, when the drivers of horse-drawn 
drays had to begin operating motor trucks 
they protested violently. It seems that they 
had been in the habit of climbing to the tops 
of their loads, on night hauls, and taking cat 
naps. The horses knew the road and needed 
no guidance. But gasoline trucks wouldn’t 
steer themselves, and the drivers had to stay 
awake. 


HEN the trucks were sent to Calcutta, 

India, they had to compete with 
“human dray horses,” husky native porters 
who carried immense loads on their backs 
and worked for ten cents a day. With such 
competition, the dealers had a hard time 
introducing their large machines. 

In many countries drivers must keep to 
the left-hand side of the road instead of the 
right. Consequently, the machines are re- 
quired to have the steering wheel on the 


" turers have played a leading part. 





right side and American cars sold in these 
countries are so equipped. 

Other traffic rules sometimes affect the 
sale of motor cars abroad. In Copenhagen, 
Denmark, and in Amsterdam, Holland, work- 
men almost universally ride bicycles to work. 
This bicycle traffic is so heavy that certain 
streets are closed to auto travel during the 
morning, noon, and evening rush hours to 
give the two-wheeled vehicles complete right 
of way. 

One of the strangest traffic regulations is 
in effect at DirValley, near Stavanger, Nor- 
way. A single narrow road winds up the 
mountainside. All morning, the one-way 
traffic is up and all afternoon it is down. 


HE superstitions of the people have much 

to do with regulating traffic in India. For 
instance, it is considered unlucky to travel 
west on Friday or Saturday, east on Monday 
or Saturday, north on Tuesday or Wednes- 
day, and south on Thursday. It is held that 
a traveler who sets out on a journey on 
Tuesday will have his house burn down or 
will be robbed by thieves while he is away. 
If he leaves on Saturday, the same misfor- 
tunes are likely to befall him. If he begins 
his trip on Sunday, he is sure to fall sick on 
the way. Only Wednesday and Friday are 
considered propitious days for starting a 
journey. Consequently, most of the traveling 
is done then. 

In South Africa, many highways are toll 
roads with gates.at such frequent intervals 
that it is customary to carry a servant to 
open them. Hence, it is frequently necessary 
to provide some sort of separate compart- 
ment for this servant in order to sell Ameri- 
can-made cars in this part of the world. 

In other countries, where women are re- 
quired by custom to be screened from sight 
when they travel abroad, special curtains 
must be installed as part of the regular 
equipment of motor cars. 

Improvements in automobiles accepted in 
America are not always appreciated in foreign 
lands. Several years ago, when headlights 
which diffuse the illumination were intro- 
duced in place of the glaring lamps that had 
been used heretofore, the salesmen in foreign 
countries found there was no demand for 
them. The car with the brightest headlights 
sold the best.» No matter how carefully the 
factory engineers focus the lights down to 
the road and devise ingenious arrangements 
of bulbs, reflectors, and lenses, owners in 
some countries will turn these lamps upward 
until they glare directly into the eyes of 
other drivers. The theory is that the man 
with the brightest lights will see best and 
salesmen for American-made cars have been 
unable to convince these foreign buyers that 
the rule does not hold good. 


OT long ago, a globe-trotter who has 
traveled more than a million miles over 
the surface of the earth returned from a trip 
around the world with this comment: 
“Travel in far-off countries is just one 
automobile after another. Gone are the 
stately, stiff-legged camels, the ponderous 
elephants, the lonely caravans. There’s a 
filling station at every oasis in the Sahara 
and from Rangoon to Mandalay the road is 
lined with signs reading: ‘We Fix Flats’.” 
In bringing about this dramatic change in 
world travel conditions, American manufac- 
And in 
introducing their machines into the far 
corners of the globe they have met and un- 
tangled a host of unusual and unexpected 
problems. 
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pCa ee haba am Clemasnae 
Salaries up to*3500 a Year 
living expenses usually included 
OTELS, restaurants, clubs, apartment hotels, hospi- 
tals, institutions, schools ete., need trained men. Sal- 


aries to start up to $3, 500 a year. with living usually 
included. Over 70,000 positions as Manager, Assistant Man- 





ager, Steward, ete., paying $2. 500 to $10,000, open every 
year in hotels of U. S. alone! Almost $2,000,000,000 worth 
of new hotels, apartment hotels, clubs and institutions 


built this year will need 200,000 trained men. 
Previous Experience Unnecessary 


You can have one of these big-pay positions; Fascinating 
work meals and luxurious apartment usually furnished 
FREE. 

We train you with the Lewis Simplified Spare-time Study 


Plan, and put you in touch with big opportunities. National 

Employment, Bureau Free of extra charge. 

Free Book. ‘‘YOUR BIG OPPORTUNI TY, * gives full de- 

tails and explains our Money Back Agreement. Send for it 

Now! 

pownnoms? aan BOOK COUPON —-———---—— 
Lewis Hotel Training Schools, 

} Room CS-2788, Washington, D. C. 

} Send me, without obligation, the Free Book ““YOUR 

} BIG OPPORTUNITY. 

J N&MMe..........cscccnccsersssossoscnvenscarsnserncnossnenssnscansonensensensesesnsesssessores 

§ Addres...........00:0:ss00000 


Lt SSE ESOP Ray nr a 


New Kind OF 
Can 
Opener 


Works Likes Magic! 


At last! an automatic, simple 
little can opening machine for the 
home. This revolutionary invention 
in only a few short months has ban- 
ished old can openers from over 100,- 

000 kitchens. And no wonder! Imag- 
ine an amazing, lifetime device that 












AGENTS 


Men and Women 
make up to $6 
and $8 in an 
hour, full or 


spare time. Big, holds the can and cuts out the top, 
worthwhile com- leaving can rim slick, smooth and 
missions on every clean. Just turn acrank, that’s all. Ap- 
sale. Exclusive proved by Good Housekeeping Inst., 
Territories. Send Modern Priscilla, ete. Write today for 
quick for Free special introductory advertising offer. 
Test Offer. 














CENTRAL STATES MFG. CO. 
| Dept. M-844, 4500 Mary Ave., St. Lovis, Me. 








100% improvement Guaranteed 


Send today for free Voice Book poling 

about, t amazing New yp Mothed of 

on, Fania business a togr im- 
gquaranteed—or money back. Write 


prov 
for fi booklet—one of th 
toon Mi ree I pe of ¢ e he greatest 


| Poem EE 
Government Positions 


Clerk Carriers, Rural Carriers, Railway Mail 
Clerks, Postmasters, Department Clerks, and 
many others. Splendid salaries, easy work, vacation 
with pay. Only common school education required. Ex- 
aminations often. 44,817 appointed last year. Send for 
our Civil Service Catalog No. 7. 


Coe Reta CORRESPONDENCE 
COLLEG Washington, D. C. 


SONG WRITERS’ 


Substantial Advance Royalties 
are paid on work found acceptable for pub- 
lication. Anyone wishing to write either 
the words or music for songs may submit 
pane dh for —, examination aed advice. 
ast 

oegele = Talking Pictures’, “fully de- 
scribed in our free book. Write for it 
Today—Newcomer Associates 

758 Earle Building, New York, N. Y. 


(Sal De lethteeed Py 


NEW TREMENDOUS DEMAND 
Responsible Mf’r Guarantees New Shirts for every 
one that Shrinks or Fades. Selling like Wildfire. 
Biggest Profits ! Complete line includes Neck- 
wear, Hosiery, Underwear and Jackets. Write //f 
Dept. BONDED SHIRT COMPANY bad 
R-25 81 FIFTH AVE., NEW YORK key ip 

C7 


_WRITE TO-DAY for FREE SAMPLE ~ 
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RADIO NOW WALKS, 
RIDES, AND FLIES 


(Continued from page 27) 


to the man carrying it on his chest. The 
microphone is a close-talking one padded in 
back and mounted in a small leather case. 
Fastened to this is a leather strap with buckle, 
enabling the wandering or flying broadcaster 
to strap the device around his head. 

Columbia’s thirty-five-pounder is designed 
mainly along the same lines. It is a ‘five- 
watt transmitter used at half power. Ted 
Husing uses a “roving mike” of his own 
design, which may be carried in the hand or 
fastened to shoulder holsters when the 
announcer needs his hands to hold notes or 
field glasses. Both the N. B. C. and Columbia 
pygmy transmitters are used with wire anten- 
nas. 


HE reason for the difference in weight 

and power between the two is that the 
N.B.C. outfit, lighter by eleven pounds, was 
designed originally to broadcast the sensa- 
tions of a parachute jumper while descending, 
while the Columbia unit was made especially 
to broadcast sports reports. N. B. C. has used 
its tiny transmitter for a year, and Columbia’s 
has been in service seven months. 

The various types of short-wave trans- 
mitters are operated on wave lengths ranging 
from 125 to 200 meters which, of course, is 
just below the regular broadcast band. 

If the short-wave program is broadcast 
from a remote place, no matter by what 
variety of portable transmitter, temporary 
short-wave receivers and field amplifiers are 
set up at points easily connected with tele- 
phone wires. These receivers function just 
as your receiving set at home does, except 
that the sound impulses are fed into a wire 
line instead of into a loudspeaker, 

Converted from radio into audio frequency, 
they are carried by wire to the nearest net- 
work control point, say New York City. 
There the sound again is amplified and sent 
by wire to the power transmitters at the 
regular broadcasting stations, which put it 
on the air on the longer broadcast wave. 

For the reception of short-wave programs 
broadcast in or near New York City, N. B.C. 
recently established a_ special short-wave 
receiving station at Woodridge, N. J. The 
principal reason for this was that N. B. C., 
taking another leaf from the news movie 
companies, now has a broadcast truck, the 
latest development in short-wave trans- 
mission. This is a broadcasting station on 
wheels that can be rushed at a moment’s 
notice to the scene of an important news 
event 


HE obvious advantage of the permanent 
short-wave receiving station is that it 
eliminates the delay of setting up temporary 
receivers and wire lines. It was established 
outside of New York City because the steel 
buildings, elevated railroads, elevators, and 
other machinery there were found to inter- 
fere greatly with short-wave reception. 
N.B.C.’s rolling station is set up on a one- 
ton truck, equipped with unusually heavy 
tires and special shock absorbers to minimize 
vibrations, as well as with shielded spark 
plugs to prevent interference from that quar- 
ter. It is provided with a one-half-inch 
copper pipe antenna mounted permanently 
on the roof. This antenna is so constructed 
and insulated as to give the maximum radi- 
ation efficiency with the truck in motion. 
An opening in the roof is large enough to 
admit the head and shoulders of the announ- 
cer, who thus can see in any direction and 
hear without leaving the vehicle. The micro- 
phones are portable, and the leads range from 
fifty to 1,000 feet in length, so that the 
announcers (Continued on page 142) 
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the Great Shops of 


COYNE 


Don’t spend your life plevies away in 
some dull, hopeless job! Don’t be Og 
to work for a mere $20 or $30 a week 

me show you how to make REAL ‘MO- 
NEYinRADIO-—-THE FASTEST- 
GROWING, or _ MAK- 
ING GAME ON EARTH 


Thousands of Jobs 
Paying $6010$200a Week 


Jobs as Designer, Inspector and Tester, 
paying $3,000 to $10,000 a year—as Radio 
Salesman and in Service and Installation 
work, at to $100 a week—as Operator 
or Manager of a Broadcasting Station, at 
$1,800to $5,000a year—as Wireless rator 
ona Ship or Airplane, as a Talking Picture 
orSoundExpert—THOUSANDS of JOBS 
PAYING $60, $70and on up to $200a week! 


No Books -- No Lessons 
All Actual Work 


Coyne is NOT a Correspondence School. We 
don’t attempt to teach you from books or 
lessons, We teach you b; os WORK 
on the greatest outlay roadcast- 
ing, Television, Talking Picture and Code 
Practice — in oe school. And be- 
cause we cut out useless — ee 
as a Practical Radio Eeseet in 


TELEVISION 
Is on the Way! 


And now Television is on the way! Soon 
there’ll be a demand for THOUSANDS of 
TELEVISION EXPERTS! Theman who gets 
in on the und-floor of Television can make 
a FORTUNE in this new field! Learn Tele- 
vision at COYNE on the very latest JEN- 
KINS Television equipment. 


Talking Pictures 
A Big Field 


Talking Pictures, and Public Address Sys- 
tems offer thousands of golden opportunities 
to the Trained Radio Man. Learn at C E 
on actual Talking Picture and Sound Repro- 
duction equipment. 


Earn As You Learn 


Don’t worry about a job! You get Free Em- 
ployment Service for Life. And if you need 
part-time work while at school to help pay 
expenses, we'll help you _ it. Coyne is 31 
years old. Coyne Training is tested— You can 
find out everything absolutely free. JUST 
MAIL the Coupon for My BIG FREE BOOK. 








H. C. LEWIS, President 


Radio Division, Coyne Electrical School 
500 S. Paulina St., Dept. 70-28, Chicago, tl. 


Send me your Big Free Radio Book and all 
details of your Special Introductory Offer. 
This does not obligate me in any way. 


BR Pe CPE eee | erry 
PN. 3 56icbdsscekseeseneneness 
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ATENTS SECURED 
TRADE-MARKS REGISTERED 


- class professionel service for Inventors and Trade-Mark Users is necessary for PROPER 


ECT! 


comes within the provisions of t 


We Offer you our facilities on Reasonable Terms. 
9 a model or sketch and description and we will give you our OPINION whether 
= Patent Laws. Our book, 


If you have an invention send 
our invention 


“HOW TO GET YOUR PATENT” and 


Record of Invention Certificate sent on request. DELAYS are DANGEROUS in Patent Matters. 
WE ASSIST OUR CLIENTS TO SELL THEIR PATENTS 


TERMS REASONABLE 


BEST REFERENCES 


: RANDOLPH & COMPANY, Patent Attorneys : 
‘ Dept. 130 Washington, D. C. . 
: i cantina Ree RRObeREs 60shGns465600d 9066 s000cs cnc cnrsacesccoceccccccsecgeseseoecscnccecsoooeooecs ; 
i eo sank rene n nas eashesesisrerdiisiensscnnnstseseassnennss ! 


DL diamant ese ObabeeOenoaooanaooaneonaneeeeenennuend 





ATENTS 


TO THE MAN WITH 
AN IDEA 


PATENTS Procured. Trade-Marks Registered. 
—A comprehensive, experienced, prompt service 
for the protection and development of your ideas. 
Preliminary advice gladly furnished without 
charge. Booklet of information and form for 
disclosing idea free on request. 


IRVING L. McCATHRAN 
PATENT LAWYER 


Formerly with and successor to 
Richard B. Owen 










705 International Bidg., Washington, D. C. 
41-D, Park Row, New York City 


TRADE - MARKS 


REGISTERED 








PATENTS 


TRADE-MARKS 


DO NOT LOSE YOUR RIGHTS 
TO PATENT PROTECTION 


Before disclosing your invention to 


anyone send for blank form “Evi- 
DENCE OF CONCEPTION” to be signed 
and witnessed. 
LANCASTER, ALLWINE & ROMMEL 
Regis tered Patent Attorneys 
274 Owey Bidg., Washington, D. C. 
Originators of forms ‘‘Evidence of Conception’”’ 











As one of the oldest pat- 
ent firms in America we 
give inventors at lowest 


PATENTS ieee 


service noted for results, evidenced by many w:ll known 


Patents of org tacey eta. value. Book, Patent- se. ae, free. 
Lacey & Lacey Street. N. W. 
lashington, D. C. Established 1 so" 











New Kind of Proposition 
Lets You Make Money 
While You Sleep 


No “selling’—no ‘‘canvassing’’—cus- 
tomers come to you. Just turn on a 
switch and go to bed. Can make $50 
in a week in spare time. Proessel, 
Ill., has built a full time business 
paying up to $150 a week. Operate 
at home—in basement, spare room, 
garage or barn. Chicago engineer has 
amazing way to charge auto and 
radio batteries for a few cents each— 
you can do _ tremendous business 
among motorists and garages. Can 
make 90c profit_on a battery—up to 1500% clear. 
Generous new offer puts you into this quick-money, 
rapidly growing battery charging business on our 
credit. We trust you for machine—pay us out of 
profits. Full or spare time. 

WRITE quick to C. F. Holmes, Chief En- 
WRITE FOR pt Dept. | 1367, Independent Electric 
FREE BOOK Works. 4912 N. Ciark St., Chicago, Ill. 











UNPATENTED IDEAS 
CAN BE SOLD 


I tell you how and help you make the 
sale Free particulars. (Copyrighted) 
Write W. T. Greene 
921 Barrister Bldg. Washington, D. C. 

















PATEN T S— 


Trade Marks, Copyrights, Patent Litigation Handbook with 
illustr_tions, 100 mechanical movements. Sent free on request- 


ALBERT E. DIETERICH 
Successor to Fred G. Dieterich & Co. 
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under Chartered Plan: patented or unpatent- 
ed. Booklet free. Write today. 

Chartered Institute of American Inventors 
635 F Street, N. W. Washington, D. C. 
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page four of this issue. 





TRAVEL ON 


“Uncle Sam’s” Payroll 


RAILWAY POSTAL CLERKS 


MAIL CARRIERS 


$1700 to $3000 Year 


Many U. S$. Government Jobs Obtainabie 


MEN—BOYS, 17 UP 


Steady Work. No Layoffs. 


4 
SHOULD MAIL COUPON 7 
IMMEDIATELY 7 
Paid Vacations.#7 













ae 


arr eed “2 ) ~ — 
Sat 


Hartt 


AIL CLERK 


Fal <= ee Ve A A RT ee 
7 a, y INSTITUTE 
COUPON > §-268, Rechester, WH. Y. 
Sire beth to me without ° 
charge: FREE 32-page book 
describing U. 3. Government 
Fa positions open to men and women 
7 and full particulars telling me how 
to get a Government Job. 
Name 
Address........... 





RADIO NOW WALKS, 
RIDES, AND FLIES 


(Continued from page 141) 


may carry the mikes as near the scene to be 
described as necessary. The truck is manned 
by two announcers, two engineers, anda driver. 

The first, and thus far the only time, the 
mobile station was used was in Admiral 
Byrd's parade of welcome in New York City 
in June. It still is in the early experimental 
stage. Its fifty-watt short-wave transmitter 
weighs more than 1,000 pounds, including 
batteries and amplifiers. N. B. C. engineers are 
trying to reduce this weight to a point where 
the transmitter may be lifted quickly and 
easily from the truck and loaded onto a boat, 
train, or airplane. 

To enable studio officials to keep in con- 
stant touch with the announcers aboard, a 
short-wave receiver, tuned to a transmitter 
at the Woodridge, N. J., station, was also 
installed. Thus the truck is a combination 
broadcasting station, studio, and receiving 
station on wheels. 

Broadcasting programs by short-wave 
transmission is comparatively new. The first 
time N.B.C.’s 300-pound portable was 
brought into play—which, incidentally, 
was the first time a radio program was 
broadcast from a plane—was on Washing- 
ton’s Birthday, 1929, Burke Miller, N. B. C.’s 
director of special events, had conceived a 
stunt, known as “Over and under New York 
in One Hour.” 


ESLIE JOY, announcer, was to fly in 
circles over the city for twenty minutes, 
describing its*appearance from a height of 
1,500 feet. He then was to land at Newark. 
N. J., airport, rush in an automobile under 
police escort to an excavation at Canal street 
and the Hudson River, New York, where 
construction of a tunnel under the river was 
in progress, descend sixty-six feet and walk 
out into the tunnel for a distance of forty 
feet and again describe what he saw. The 
idea was to give a bird’s-evye and ground- 
hog’s view of the city within one hour. 
On this occasion of short-wave 
casting’s debut, trouble, its almost insepar- 


able companion, was in top form. Here is | 


how Miller, who accompanied Joy, told me 
what happened: 

“We had guaranteed that, 
would give a ‘fill-in’ musical program while 
we were speeding from airport to tunnel, 
we would make it in twenty-two minutes. 
We had been promised police escorts from 


Hudson and Essex counties, N. J., and New | 


York City. The Jersey police met us on 
time, but they couldn’t help that the draw- 
bridge over the Hackensack River was 
opened, which delayed us three minutes. 


N THE New York side, the police missed 
us, so we didn’t arrive at the top of 
the excavation until twenty-seven minutes 
after landing in Newark. When we didn’t ap- 
pear on the dot, our relief announcer at the 
tunnel stepped into the equalization cham- 
ber maintained at such jobs to provide a 
transition between normal air pressure and 
the high pressure below. Just as we drove 
up, the door of the chamber clanged shut, 
not to be reopened for twenty minutes. 
The portable in the plane worked like a 
charm, but the radio audience got the 
ground-hog’s view through another voice.” 
Short-wave next played a spectacular part 
at President Hoover’s inauguration. A short- 
wave transmitter, tuned to a receiver at 
WRC, National Broadcasting Company’s 
regular station in Washington and a short- 
wave receiver tuned to a transmitter at 
WRC, were placed aboard an Army plane 
flying over the capital. 
In addition, (Continued on page 143) 
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RADIO NOW WALKS, 
RIDES, AND FLIES 


(Continued from page 142) 


five announcers were stationed at as many 


points on the ground, each of them linked by | 


wire line to WRC. When the ground announ- 
cers spoke, their voices were heard, via WRC, 
by the radio audience and by the announcer 
in his plane. When the latter spoke, his voice 
was broadcast by WRC to the radio listeners, 
the five ground announcers, and back to him- 
self. This was the first time a man in the air 
carried on a conversation with his associates 
on the ground, hearing himself talk by radio 
in the bargain! 

Even more remarkable, from a radio en- 
gineering standpoint, was the broadcast of 
the recent Presidential review of the At- 
lantic Fleet off Hampton Roads, Va. In 
this broadcast listeners heard announcers 
speak from the top of a hotel at Virginia 
Beach, from the Navy dirigible Los Angeles, 
and from the cruiser Salt Lake City. 


HE dirigible carried a short-wave re- 

ceiver, a long-wave receiver, and a seven 
and one-half watt short-wave transmitter. On 
the Salt Lake City was a fifty-watt short- 
wave transmitter and a long-wave and a 
short-wave receiver. On top of the hotel at 
Virginia Beach, the control point for the 
broadcast, were two short-wave _ receivers 
and a short-wave transmitter. From a mix- 
ing panel at the control point, a wire line 
took the program to National Broadcasting 
Company headquarters in New York and 
thence to transmitters of WJZ, WEAF, 
and the network. 

Here is what actually happened: Miller, 
who was in charge, was at a microphone on 
top of the hotel. He called George Hicks, 
announcer aboard the Los Angeles, and 
James Wallington, announcer aboard the 
Salt Lake City. Listeners heard him call 
and heard Hicks and Wallington answer. 
But in order to speak to the announcers 
fifty miles away, Miller’s voice traveled to 
New York and then came back by radio 
from WJZ and WEAF to be picked up by 
the announcers afloat and in the air. 

When Hicks spoke his voice went by short 
waves to the receiver at Virginia Beach and 
then on to New York. Wallington’s voice 
traveled the same route, but when Hicks 
heard Wallington, or vice versa, their voices 
went first by short-wave to shore, then by 
wire to New York and to the WJZ and 
WEAF transmitters and then back by radio. 

Difficulties were many in connection with 
the broadcast of the Byrd reception. Not 
until two days beiore did anyone know 
whether the parade would end at the New 
York City Hall or proceed further uptown. 
For two months previously, National Broad- 
casting engineers had been making tests to 
find in what zone between Battery Park and 
Fifth Avenue at Sixty-sixth street, where 
the reviewing stand usually is set up, they 
could best depend on the new mobile trans- 
mitter. 


HEY found, for example, that the can- 

yon of lower Broadway was _ poorest 
because of its towering steel structures. On 
the other hand, upper Fifth Avenue, which 
is much wider and has lower buildings, proved 
to possess acceptable quality. Because of 
interference, the receivers had to be set up 
directly on the line of march. Seven of 
them were established along the entire route. 
But the engineers saw that, at all of these 
points, ordinary antennas for reception would 
not do. They decided that, to “get” the 
truck, antennas had to be strung across the 
street. Permission to do this was asked and 
obtained from the police and the owners 
and tenants. (Continued on page 144) 
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“Pleasantly Surprised ws 
at starting salary 


$150 


Writes James Gebhart, of 5134 Camden 


St., Oakland, Calif. “I report for work 
tomorrow morning in the Drafting 
room of Thebo, Start and Anderton, 
engineering firm in Frisco. I was 
pleasantly surprised at the starting 
salary, which is $150 per month.” 

Compare that with $110 a month 
Gebhart earned when he came to us 
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Gebhart ie just one of THOUSANDS 
of men that have found American 
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RADIO NOW WALKS, 
RIDES, AND FLIES 


(Continued from page 143) 

Then what happened? Just two days 
ahead of the show, it was decided the pa- 
rade was to march only as far as City Hall. 
This knocked out five of the seven receivers. 
And the truck was used for a distance of 
only four blocks! 


DMIRAL BYRD and his men arrived at 
noon on a Thursday. A few days before 
the National Broadcasting Company en- 
gaged the Relief, largest tug in New York 
Harbor, and on Tuesday evening Miller, 
accompanied by Wallington, the announcer, 
and three engineers, set out to sea to find 
Byrd. This is how Miller told me the story: 
“At 4:20 o’clock on Wednesday morning, 
in the semidark, we sighted the City of New 
York in tow of the Eleanor Bolling. F. V. 
Becker, one of our laboratory engineers, 
was so excited he couldn’t wait to set up his 
short-wave transmitter. He ran up to the 
bridge of the Relief and, with an ordinary 
hand flashlight, began to talk to the City of 
New York in flash code. Immediately, a 
blinker light at her topmast answered, in- 
quiring who we were. Becker wore out two 
flashlights explaining what it was all about. 
“Then we were asked to come alongside 
and the conversation was continued through 
megaphones. From our side, it was con- 
ducted by Wallington. Before he had had 
time to identify himself, the explorers rec- 
ognized his voice, shouting, ‘Hello, is that 
you, Jim Wallington?’ Jim’s was one of 
two voices from home the men had heard 
regularly during their two long years in 
‘Little America.’ As announcer for station 
WGY, of the General Electric Co., Schen- 
ectady, N. Y., which every other Saturday 
night sent messages to the expedition, Jim 
had been a link between the explorers and 
their families and friends. 


T was now almost six and beginning to 

get light. Admiral Byrd, through a mega- 
phone, asked us to stand clear until full 
daylight, promising to talk to us by radio 
at eleven. He then invited us aboard. Wal- 
lington and I set out in a small launch ina 
rough sea. Neither of us felt so good. When 
we finally saw the Admiral, he told us he 
had a certain radio contract of which he 
feared our stunt might be a violation.” 

But the radio men are used to disappoint- 
ments. N.B.C.’s twenty-four pound trans- 
mitter was designed especially for use by the 
late Henry J. (“Buddy”) Bushmeyer, the 
parachute jumper and instructor (P.S.M., 
July 730, p. 23; Aug. ’30, p.66), who was to 
describe his sensations while jumping from a 
plane. In seven tests, everything went fine, 
but in the broadcast, poor “Buddy” became 
“mike-shy” and forgot to talk. 

However, a few weeks previously, the 
pigmy transmitter had been given a suc- 
cessful trial in Floyd Gibbons’ walking 
broadcast at Lakehurst. Miller and another 
N. B. C. official, carrying ten-foot bamboo 
poles between which the antenna was strung, 
followed Gibbons wherever he went, like 
fan bearers behind a sultan. 


Endless tests and untold trouble are the 
price paid by radio engineers for the enter- 
tainment and information of the listeners. 
When, beginning September 13,.the yacht 
races for the America’s Cup are run off at 
Newport, R. I., the radio audience, it is 
planned, will hear Samuel Whetherill, ex- 
perienced yachtsman and writer on the 
sport, give a description of the event from 
the crow’s nest of a Navy cruiser. 

As I write this—weeks ahead of the race— 
engineers are making elaborate tests to deter- 
mine the best pick-up point for the broadcast ! 
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PAINTING 


Save hundreds of dollars in painters’ bills. 
Paint things yourself. These books will 
show you how to turn out fine looking jobs, 
even if you never handled a brush before! 





The Mixing of Colors and Paints 
14 illustrated chapters - - $2.00 post-paid 


275 pages with full directions for proper 
paints for interior decorating, house paint- 
ing, arts and crafts, furniture and poly- 
chrome finishing. 


House Painting Methods with the 
Brush and Spray Gun 
18 chapters - - 141 pictures - - $2.00 post-paid 


382 pages with authentic, complete instruc- 
tions for industrial painting on steel, iron, 
cement, brick and wood surfaces. 


Modern Painters Cyclopedia 

Over 100 illustrations - - $2.00 post-paid 
480 pages covering every form and phase of 
house and industrial painting, with com- 
plete definitions and description of brushes 
and materials. 
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AHEAD 


Take Orders for Popular Science 
Friends Buy it on Sight! 


You like the magazine and read it. 
Your friends will too! No salesman- 
ship required; just get a sample copy 
by sending today for our free in- 
formation on how to make big money 
in your spare time, and you will soon 
be taking order after order! Learn 
this new way of turning spare time 
into pleasantly earned dollars. 


Learn How Easy It Is To Make 
Real Money In Spare Time! 


MAIL COUPON TODAY 


Popular Science Monthly 

381 Fourth Ave., 

New York, N. Y. 

Please send me full information free on how 
I can make big money in my spare time. 
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FINEST 


HOTELS 


Lennox .- 


9th and Washington. Saint 
Louis’ newest, smartest. 
Tub and shower in every 
room. 400 Rooms— 
from $3.00. 


Mayfair * 


6th and St. Charles. The 
quiet atmosphere of an 
exclusive club. 400 
Rooms—Bathin each 
Room—Rates from 


$3.00. 




























Kingshighway at West 
Pine. Opposite beautiful 
Forest Park. Room and 


Bath for 2 from $4.00. 
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A SIMPLE yet astonishing 
little invention that mil 
lions of people have always 
needed now opens an utter- 
ly new profit field to agents. 
It's a new-type, inexpensive, 
‘‘pneumatic’’ door closer. 
Needed for every screen door, 
room door, ete. Ends 
flies and mosquitoes. 


bath- 
slamming and banging. Banishes 
So simple 
that any boy who can handle a screw driver can attach 


all outside doors, 
Saves fuel in winter. 


it. Every home ‘needs and can afford several. Stores, 
2s, factories also need and may buy dozens at a 
time. That’s where agents make $10, $15, $20, even 
more, on just one order! Rich unworked territories now open every- 
where for full-time and spare-time workers who act promptly. 


Write today for introductory sample offer and details. 


Close-A-Door Co., Dept. M-130, 1531 Washington Ave., St. Louis, Mo. 












Play Piano s Ear 


Play populag song hits perfectly. Hum 

the | tune, play it ear. No teacher-- 

self-instruction. No tedious ding dong 

meng Lack actice--just20 brief, entertain- 
essons, easily master 


At Home in Your Spare Time 

Send fon® REE BOOK. Learnmany styles 

ass and syncopation--trick end- 
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is enclosed, you alsoreceive 

wonderful booklet ‘ How to 
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Learn saronine 
At Home—in Your Spare Time 
The famous Picture Chart Method 
of teaching original drawing has 
opened the door of success for hun- 
dreds of beginners. Whether you 
think you have talent or not, send 
ior sample chart to test your abil- 
ity, and examples of the work of 
students earning from $50 to $300 
per week. Please state your age. 
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1451 National Bldg. 
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Information 


Send us your name and address for full information 
regarding the Aviation and Airplane business. Find 
out about the many great opportunities now open and 
how we prepare you at home, during spare time, to 
qualify. Our new book “‘Opportunities in the Airplane 
Iindustry”’ also sent free if you answer at once. 
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American Unknown to Fame 
First Man to Leave 
Earth on Wings 


(Continued from page 21) 


location was a hillock about three and a half 
miles from home, south of the valley of the 
Otay. 

“We arrived before dawn. Everything 
was in readiness for the trial flight as soon 
as the sun rose. However, the first glide 
was not made until a gentle breeze sprang 
up from the west. 
self in the glider. There was a rope atiached 
to the forward part which I was directed 
to pull. Upon receiving the signal, I ran 
with the rope. The glider rose beautifully 
in the air. It passed over me and traveled 
something like 600 feet.” 


EVERAL other shorter flights were made 
the same morning. They ended when 





My brother placed him- | 


James accidentally held the rope too long | 


and the glider crashed on one wing and 
was damaged. Later, accompanied by 
Charles Burroughs,’ Montgomery made a 
number of 200- and 300-foot glides the 
same year. In his famous book, “Progress 
of Flying Machines,” published in 1894, 
Octave Chanute reports Montgomery’s suc- 
cess, as does Victor Lougheed, formey Secre- 
tary of the National Aeronautic Association, 
in his “Vehicles of the Air.” Singularly 
enough, many later histories of aviation give 
Montgomery scant space and some omit his 
name altogether. 

The weight of this first glider was only 
thirty pounds and that of its rider 130. 
About this time Montgomery tried to build 
an engine, but his homemade castings were 
unsatisfactory. Once he tried to rig up a 
propeller he could turn by hand but he 
found that maintaining balance required all 
his attention in the air. 

Seeking a better method of keeping the 
machine flying level, he designed his second 
glider, a larger machine equipped with 
hinged ailerons at the rear of the main 
wing. This was in 1885, a quarter of a cen- 
tury before aileron-balanced planes became 
common. Wind tests showed it was more 
stable but it refused to fly. Montgomery 
had made the mistake of constructing the 
wings flat instead of curved. 

In 1893, he visited the Chicago World’s 
Fair to attend the Aeronautical Congress. 
Here he met Octave Chanute. This famous 
aerial pioneer at one time proposed that 


they experiment jointly at the Otay farm. 


His trip showed Montgomery how little the 
great scientists of the world really knew 
about the laws which govern human flight. 
He decided to begin at the beginning and 
for the next ten years experimented with 
models instead of large machines. 


N 1903, he stretched a cable 150 feet above 

a valley at Santa Clara, where he had 
assumed the position of professor of physics 
at Santa Clara College. From the cable, he 
dropped models, some weighted with sev- 
eral pounds of rock, upside down and in all 
positions until he was sure he had _ per- 
fected a design that was stable. 

The following year, he completed a full- 
In the steep San 
Juan Mountains, a hundred miles from 
Santa Clara, he tested it with the help of 
three cowboy friends. The craft revealed 
remarkable powers of flight, but the tests 
came to an end when Montgomery put his 
foot in a squirrel hole in landing and 
sprained his ankle. 

Few of his associates at the time took his 
experiments seriously. They frequently 
spoke of him as “a man who has turned 
great talents to little use because of an air- 
ship mania.” Only (Continued on page 146) 
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In the Heart of LOS ANGELES... 


The most fascinating city in the world and | 
the world’s fastest growing City. LOS ANGELES, \ 
the center of America’s most rapid eleétrical 
development is the ideal city in which to live / 
and prepare for success in ELECTRICITY! 
Be a GRADUATE ELECTRICIAN! en 
National is an approved trade school where in \ 
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where employment awaits graduates of this in- 
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machinery and equipment...the most completely 
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cleétricians are required to keep pace with ; 
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25 Years Old...22,000 GRADUATES! ~—s 
National is a million dollar institution, right /F7: 
in the heart of beautiful Los Angeles. No ‘FY: f 
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sary...Start any time of the year.Guaranteed_ FF 
unlimited employment service to grad- 
uates and to Students wishing to carn 
expenses while learning. 
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KEEP STEP 
WITH RADIO PROGRESS! 











Rapwo is one of the real marvels of this modern 
age. The demand is for technically trained men 
—men who keep pace with the unfolding revela- 
tions of this mighty and promising industry. 

The International Correspondence Schools 
Course in Radio, prepared and constantly sup- 
plemented by outstanding authorities in the 
field, is specifically designed to meet the re- 
quirements of the radio industry for techni- 
cally trained radio men. 

Authorities responsible for the preparation 
of the I.C.S. Radio Course include: H. H. 
Beverage, Radio Corporation of America; 
George C. Crom, American Transformer Com- 
pany; Keith Henney, author of “Principles of 
Radio”; Maicom E. Gager, instructor at the 
Massachusetts Institute’of Technology; E. V. 
Amy, consulting radio engineer, formerly with 
R.C.A.; H. F, Dart, authority on radio tubes; 
Julius C. Aceves, consulting radio engineer, 
formerly of Columbia University, and others. 

The I.C.S. Radio Course is complete, from 
the foundational principles of radio to the 
most advanced stages. It also outlines the 
principles and possibilities of television. 

Mark and mail the coupon. We will send 
you all details. This act may be the real begin 
ning of your career in radio! 


2 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7673-F, Scranton, Pa. 


Without cost or obligation, please tell me all about the 
NEW RADIO COURSE 
Name — 
Street Address - 
City. State — 
If 708 reside in Canada, send this coupon to the International 


jorrespondence Schools Canadian, Ltd., Montreal," Canada 
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BE A PHOTOGRAPHER 
Many Earn $2,000 
to $12,000 a Year! 


Tremendous demand for_trained Photographers. 
Fascinating, easy work—BIG PAY! Our Simpli- 
fied Plan trains you for a well-paid position or to 
open a studio of your own. FREE booklet gives 
cemplete details—tells how you can quickly 





qualify as: 
( ) Motion Picture Cameraman, or ( ) Projectionist, 
( ) “‘Still’’ Photographer, or ( ) Photo-Finisher. 


Send for it Teoday—NOW'! 


New York Institute of Photography 
Dept. S-3433 
10 West 33rd St., New York City 
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"Seek pet Wings E l ec t ric 4] 
SCHOOL 


Where you work with your 
hands at the time you are train- 
ing your mind. This is the only 
way to learn Practical Elec- 
tricity. You need no special 
education to enroll. Day and 
evening classes. Open all year. 
Write for catalog. 
40 West 17th Street 
New York. 


American Unknown to < NEW YORK 


(Continued from page 145) 


a handful of people then believed in the prac- 
ticability of aerial travel. Montgomery re- | 
solved to silence his critics by a dramatic 
demonstration. He hired Daniel Maloney, a 
professional parachute jumper, to ride his 
craft several thousand feet into the air at- 
tached to a hot-air balloon and then cut loose. | 

On April 29, 1905, fifteen thousand people | 
gathered at the little mission town of Santa | 
Clara to witness the spectacular exhibition. | 
The white-winged glider with red tips was 
christened the “Santa Clara” and was at- 
tached to the swaying, bulging, hot-air bal- 
loon. Maloney, “known to fame as Pro- 
fessor Lascelles,” appeared wearing brilliant 
silk tights familiar to parachute jumpers at | 
country fairs. 
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®*AT ELEVEN a.m.” says a contemporary v 


» n 
account, “the big balloon began to | foo + 
writhe and shift from side to side in an effort D 
to leap into the air; it seemed anxious for the by 


ascent. The aeronaut was in reality anx- 
ious as he took his place on the saddle of 


the aergplane and waited. Photographers LOW PRIC AS 
were busy at work; reporters were plying 

their questions; the neighboring housetops $3 GOODRICH-GOOD*4 YEAR 
were filled with onlookers and those who F ktave is 
had been admitted to the vineyard moved f 2 gtd TIRES. 
to and fro and made their comments in a \ 
fever of excitement. 

“ “Goodbye, everybody !’ 

“This farewell was shouted in a clear 
resonant voice by the aeronaut. For an 
instant he was seen darting glances about 
to see that the ropes were free and then, 
like a rocket, he left the ground. 

“*Goodbye!’ sounded from many throats. 
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“Up, up went the balloon until it became 
a speck in the azure depths. When, at a 
height of some 4,000 feet, the balloon and 
the aeroplane separated, the hearts of the 
spectators throbbed anxiously; but as the 
balloon keeled over and dropped earthward 
leaving the aeroplane on high, the shouts 
and cheers became deafening.” ; 

For more than twenty minutes, Maloney 
dipped and spiraled, sometimes diving at a 
speed estimated at sixty-eight miles an hour. ; COUNTRY’S FINEST 
He had been directed to return to his start- j 
ing point. But, as he cut free from the 
balloon, he lost his direction and started to 
fly toward a distant city. In five or six 
minutes he detected his mistake and turned 
about. In coming down he passed through 
two clouds. Because he had lost much alti- 
tude on his flight and there was a forest 
of tall trees he did not want to cross, he 
decided to land at a point three-fourths of a 
mile from the place where the balloon 
ascended. He made a half-circle and came to 
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earth so gently that, although he landed on —— 
his feet and had to support the forty-eight 
pound glider with his hands, he was not hay Am in your 
even jarred. This light machine had carried secret pr 
its 150-pound rider on a flight of eight miles. BOOK 
HE next day, the newspapers of the (REE 3397 Sunderiand 
country were filled with the exploit. Over . 
the San Francisco Bulletin’s full page story, TT S EASY TO MAKE BIG SPARE TIME MONEY 
was the headline: py for ~ ey em how to make 
“WINGED MAN RIVALS BIRDS ON yl Fag te gy FA 
HIGH AND SWEEPS SKYWARD RIS- MontHLy from your friends. No selling 
ING IN MARVELOUS AEROPLANE” required. Turn extra hours into extra dollars. 
Anocher heading declared: a 6 6)6ClU) Sh ha! 1 ae 


“PAINTED BUTTERFLY SOARS, |; | POPULAR SCIENCE monTHLY 
ourth Ave., 


SOLVING PROBLEM OF SAILING HIGH New York, N. ¥. 4 - . 

IN THE AIR” in my) sent = ‘u n poy = ree on how I can 
Octave Chanute wrote that the flight| ] oe 

was “the most daring feat ever attempted” (Name) 
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American Unknown to Fame 
First Man to Leave 
Earth on Wings 


(Continued from page 146) 


Graham Bell maintained that “all subsequent 
attempts in aviation must begin with the 
Montgomery machine.” The exhibition had 
been an unqualified success. Montgomery’s 
eighty-year-old mother had journeyed from 
Otay to see her son prove to doubters that his 
machine, which contained less than $20 worth 
of materials, could navigate the air. 

To the experimenter, the show was only 
a means to an end. He set out, the next 
year, on a “barnstorming” tour with bal- 
loons and _ gliders, giving exhibitions at 
country fairs to raise money enough to carry 
on his work. During the year he used five 
hot;air balloons and one gas bag, five or six 
gliders, and three riders. A training station 
was’ established to instruct the reckless par- 
achute men in flying the machines. These 
daring jumpers knew little of the planes 
they rode, but they were ready to attempt 
anything. 


NCE Maloney, for instance made a sharp 
turn at high speed, warping the wings 
suddenly, and the craft turned a complete 
side somersault—the first “barrel-roll” of his- 
tory. Another rider, David Wilke, now resid- 
ing at Tempe, Ariz., not to be outdone 
by Maloney, made two side-somersaults, one 
in either direction. Then he made a steep 
dive and a long glide and when 300 feet in 
the air, brought the machine to a sudden 
stop and settled to earth. After that, Mont- 
gomery adjusted the controls to permit only 
straight flying and gentle turns. 

With the money made from the exhibi- 
tions, the pioneer was ready to proceed with 
his work when misfortune engulfed him 
again. He was planning a flight across the 
Santa Clara Valley from a point on Mount 
Hamilton, near the Lick Observatory, 4,000 
feet above sea level, when the great earth- 
quake of April 18, 1906, destroyed his work- 
shop and his machines. It was not until 
1911 that he was again in a position to re- 
sume his work, with sufficient backing to 
build a powered machine. 

On October 31, of that year, he took off 
on his last flight. He was testing a new 
glider at Evergreen, Calif. Fifty-four suc- 
cessful hops had been made. In a light 
breeze above a gentle slope, the craft sailed 
upward to a height of thirty feet when his 
assistants saw Montgomery’s hands drop 
from the controls and his body fall limp. It 
is believed he was attacked by vertigo, to 
which he was subject. 

The unpiloted machine crashed on one wing 
and Montgomery was hurled through the 
guy wires, landing on his head. For a time, 
he appeared to be only slightly injured and 
talked to his wife and helpers. Then he 
grew worse and passed away three hours 
after the accident, just as the doctor, who 
had been summoned, appeared over the 
brow of the hill. 


NE of the favorite maxims of Mont- 

gomery’s fellow-pioneer, Lilienthal, was: 
“To conceive a flying-machine is nothing; 
to build one is little; to fly is everything!” 
Montgomery, who made a thousand flights, 
was the first to attain this end. He was “The 
Father of Gliding.” 

The comparatively slight recognition 
given his work is one of the mysteries of 
aerial history. Possibly because he worked 
alone and wrote little, he has remained 
relatively unknown. Today, when wings are 
common, unstinting recognition should go 
to this frontier experimenter who led in the 
conquest of the air. 
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They dared Officer 
Kane to play 


.. and his music held them spellbound 


ETHEL ’S party was at its height, when there came 
a knock at the door. Ethel opened it. There stood 
Officer Kane. 

*‘What’s all the noise in here? 
ought to arrest you a 

“Oh, please don’t,’ * pleaded Ethel. 

‘‘Don’t worry, lassie,’’ laughed Kane. ‘“You were hav- 
in’ such a fine time I had to drop in. 

“‘Oh,”’ sighed Ethel, relieved. ‘‘Won’t you join us?”’ 


Kane Joins the Party 


” he thundered. ‘I 


*‘Playin’ canned music? Can’t anyone play this beau- 
tiful piano? Sure, I'd like to give you a tune,”’ he re- 
marked as the victrola started. 

- dare you to,’’ shouted Ted Strong. 

“All right, I will,’’ he said, and as he sat down every- 

one laughed. But the noise stopped as he started the 
‘Song of the Vagabonds.’ 

“That's great—play another, ** all shouted as he fin- 
ished. Kane then played ‘‘On the Road to Mandalay,” 
following it with the latest song hits. 

*‘Well,’’ he laughed, ‘‘I’ll have to be on my way now.”’ 

“Thank you,’’ said Ethel. ‘“‘You must be playing a 
long time. 

‘No, I haven’ t been 


playin’ long at all.’’ Then 
LEARN TO PLAY the eneetions hn 
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“No tiresome scales 
or exercises. I played 
real pieces almost from 
the start.’ 

** * 


Over half a million 
people have learned 
this.way. You can, too, even if you don’t know a nate. 
First it tells you how—then it shows you in pictures— 
then you play and héar it. You teach yourseli—right 
at home. 

Free Booklet and 
Demonstration Lesson 

The U. S. School of Music has arranged a Dem- 
onstration Lesson and explanatory Booklet— 
both Free. They show how anyoné can larn 
to play his favorite instrument in half the 
time at a fraction of the cost ¢» , 
of old methods. 

Act at once—mail the cou- 
pon today—no _ obligation. 
(Instrument supplied if de- 
sired, cash or credit.) U. S. 
School of Music, 810 Bruns- 
wick Bldg., New York City. 


U. S. SCHOOL OF MUSIC 





‘How did you learn?*’ r P 
BY NOTE “When do you practice ?”” 810 Brunswick Bldg., New York City 
Mandolin Saxophone Whowasyourteacher?”’ Send me your amazing free book, ‘Music Lessons in 
Piano Cello “I had no teacher; I cour Own | yo with intro apetion ip! Dr. Frank 
coul "3 rane, also Free Demonstration Lesson. This does not 
Organ Ukulele couldnt take regular les- put me under any obligation. ; 
Violin Cornet School of Music adver- 
Banjo Trombone tisement of a new way Of Naime,.uu...........c.csceccsccsssccocssceseesssssscaccssesseees 
Jeariire £0 plage” Locent NBME rs nscserarsesetseestneneeseeetatnenenenotntntcenennnnnnnnenntee 
or any other oe their Free Lesson. 4 44 
: en I saw how easy it 4 *GGTESS........ssesrsensanrsssrrsssssssresseeserssntessenss 
instrument was I wrote for the whole Have you 
course. ne RR ES OS ee 





Ends Drudgery 
For Housewives! 


verybody 
drinks or- 








E 


ange juce these 


ays Ah 
Commissions 
days but wo- 


men hate the TO AGENTS 


tedious task of squeezing, seeding and 
straining necessary with old-fashioned 
uicers. he ou show them 

WIK WAY— this clever new machine 
that makes preparing orange juice a 
pleasure—and the price so amazing]. io. 
they are simply wild about it. Fills 
long standing need. Practically sells it 
self and 8 _@ generous commission on 
every le. Write at once for full de- 
scription of KWIKWAY and amazing 
big money offers to agen 


KWIKWAY PRODUCTS, INC. 
1415 Pine Street, Dept. P-550 St. Louis, Mo. 








— Write for my FREE BOOK. I can 
ara Gyimeback of f Zon St at home ogaring shar spere 
or my OOK, 


make agocd Tod 


ree Sa 


come a ."* It contains a 1-4 
and tells how ep Ram any oo red penmanship by the 
Tamblyn Syeem. Your name will be elegantly writ- 
ten on a card aot enclose stamp to pay — 
Write TAMB for 





fearnAvIATION 


WHERE LINDBERGH’ LEARNED! 


You, too, learn at 
Lincoln. Come to the 
Lincoln School. Get 
thorough, practical 
training for a pilot’s 
or mechanic's _ li- 
cense. Approved by U. S. Dept. of Commerce 
as Transport, Limited Commercial and Pri- 
vate; both Ground and Flying School. 

BE ttraordinary Facilities. 250,000 ground 
and mechanics school. Modern airport equipped 
for night flying and all weather runways. Fleet 
of modern training planes. Connected with air- 
plane factory. Write for details today, stating 


age. 
LINCOLN AIRPLANE & FLYING SCHOOL 
212 Aircraft Bldg. Lincoln, Nebr. 


TRI-S$TATE v 
om _— COLLEGE 


B.S. degree in 2 years 
in Aeronautical, Civil, 
Electrical, Mechanical, 
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Engineering. Students who 
left H. S. can make up 
work. Tuition low. Catalog. 
5100 College Street Angola, Indiana 
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“2 HIGH SCHOOL 
EDUCATION.3 


Easy, y. fascinating Qo Question and Answer =, 
Used in 12,000 High Schools. Every subject covered. Amazing 
low cost. Certificate awarded. Write for FREE booklet. 
HIGH SCHOOL HOME-STUDY BUREAU, 
31 Union Square Dept. 3397 New York, N. Y. 





INVENTION WANTED 


Well-known manufacturer of metal hardware 
specialties and wood toys is looking for newly 
invented products of wide usefulness to make 
and sell. Win buy outright or on royalty basis. 
All correspondence strictly confidential. Write 
Box J-30, POPULARSCIENCE MONTHLY 
381 Fourth Avenue, New York City 
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TRAVEL FOR “UNCLE SAM’’ 


$158 to $225 Month 


Mail Coupon Before You Lose It 
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Franklin institute, Dept. N-267, Rochester, N.Y. 
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— to get them. 
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See Your Country Name. - -----------------------------5-7- 
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Get out of the rut! Say “good- ; 
bye’”’ to $20 or $30 a week! Go 
into Electricity, where the Biz 
Money is being made today—wherc | 
salaries of $50, $60 and $70 a week 
are just the average. 

Come to Coyne and learn Elec- 
tricity in 2 ptm d time. Not by 
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a iu work, motors, 
“Before going to er eg ng switch airplane 
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In one department alone we gen- | 
erate enough electricity tosupply | 
asmall city with power! | 


Learn to Earn 
$200 to $400 a Month | 


yaar a fellows are earning | 
$200 to $600 a month in Electricity, ; 
and they are no smarter than you. | 
So why stay tied down to some 
disagreeable, monotonous job? 
Why work for whatever 


tricity just as quickly and easily 
as the rest of my students, and ; 
you can make just as much 

money as they are making. 


No Experience Necessary 
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BUILD IN HASTE, REPENT AT LEISURE 


(Continued from page 67) 


it until now because, to me, it is the least 
important part of a residence, although to 
many persons it ranks first. To me, this part 
of the house is simply a place to wash clothes, 
dry them, and for containing a boiler and 
fuel room. As long as these items are con- 
venient, sanitary, and modern, I can see 
little difference in the ultimate results 
obtained, regardless of where-the various 
units are placed. 

In the average house, one fourth of the 
construction cost is represented by the base- 
ment. The laundry and heating plant, about 
the only departments that the basement 
usually contains, can be placed just as well 
on the first-floor level, and often to advan- 
tage from the standpoint of cost and con- 
venience. A basement, however, sometimes 
possesses the advantage of requiring less 
ground area. 


S TO the construction details of my resi- 
dence, I have followed the most prac- 
tical and yet economical that I know of. The 
foundation is hollow tile and brick. The 
walls above grade are brick veneered on 
gypsum plaster board and frame. Windows 
on the lower floor are surrounded by stone- 
work. Metal sash are used throughout the 
house. The windows are glazed both with 
plate and health glass. Each window has a 
roll screen which, of course, need never be 
removed. 

The roof of the house is somewhat unusual. 
It is covered with copper shingles. That is, 
each shingle is made of copper. Such a roof 
need give the house owner no concern for 
years. Of course, the covering could have been 
tile, slate, asphalt shingles, or any other good 
material. The fact that the roof is practically 
unbroken makes its cost relatively small. 

The chimney, in the center of the main 
portion, measures eighteen by eighteen inches 
on the inside. I do not believe in using flues 
smaller than this. If the more common 
twelve-by-twelve-inch chimney provides a 
good draft, it is more a matter of luck than 


: design. With the larger size, however, there 


always is ample draft. Downstairs, in the 


| living room, a wood- or coal-burning fire- 


place is built into the wall adjacent to the 
chimney. ‘ 


LOORS are double construction, and even 
though carpeted, are finished in quarter- 
sawed oak. This is done in event the floor 
surface ever is exposed to view; and it is 


; also a more durable construction :than the 


less expensive floors. 

Interior walls are all plastered on gypsum 
plaster board, so as to be free from cracks. 
Cement plaster is used, and the walls down- 
stairs are given a textured surface, painted 
and glazed to obtain the desired effect and 
to make them easy to clean. Upstairs rooms 


| are papered. 


Woodwork is waxed walnut, except on the 
second floor where I have used yellow poplar 
and enameled it. 

This house, which can be called a large 
residence on a moderate scale, is extremely 
easy to live in. It can be kept clean without 
much effort. Such features as the floor tile 
at the entrance, the easily-cleaned walls, and 
the simplicity of interior details makes this 
! possible. Furthermore, the building as a 
whole is more economical than usual with a 
home of this size, because of the design and 


construction. The roof will need practically - 


no attention for years to come. The total 
area that needs periodic painting is almost 
negligible. 

Perhaps a few words about the dining 
room, or rather dining rooms in general, will 


not.be out of place here. Usually this room 
is one of the most costly in a house, and at 
the same time is the least used. My dining 
room is used less than an hour a day. The 
breakfast nook takes care of most eating 
requirements. People still put dining rooms 
into their homes because it has been done 
for so many years but the dining room habit 
may be broken in time, when the waste of 
good space is fully realized. 


F YOU are going to build, study the prob- 
lem carefully and decide whether you 

really need to make a large investment in a 
room you will use so little. One way of 
solving the puzzle is to have a combined 
living and dining room. That is, a room 
normally used as a living room, but one that 
can be converted into a dining hall when 
occasion demands. This is an arrangement 
that can be met easily when the original 
plans of the house are made. 

The house I have described is so situated 
that the drive to the garage approaches from 
the rear. The plan can be employed as well 
on a lot that makes necessary a front or side 
approach, if space is available at the rear 
for turning the car into the garage. Not much 
room is needed for this purpose with the 
average size car. 

To assure freedom from low water pres- 
sure, clogged pipes, and discolored water, 
brass piping was used throughout the house. 
Although more expensive than iron, from 
the viewpoint of first cost, brass is the more 
economical over a period of years because 
of the freedom from repairs. Hot water is 
provided by an instantaneous heater, gas- 
fired. Wherever the water and waste pipes 
are concealed between wall surfaces, doors 
are provided so that access can be had easily 
in event any changes or repair work is to 
be carried out as is shown in the picture of 
my library. 


HE heating system is of the steam-vapor 

type, with a low-pressure boiler in the 
basement. Radiators are concealed, which 
adds to the appearance and at the same time 
conserves valuable space. 

Thermal efficiency is obtained by thorough 
insulation of walls and roof. The material 
used for this purpose is cane fiber-board. 
Side walls are double-insulated, a layer of 
insulation being applied between the brick 
veneer and the frame, and another layer 
between the gypsum plaster board base and 
the frame. The gypsum board itself has an 
insulating effect, but is not as efficient as the 
fiber board which is applied beneath the 
gypsum on the third-floor ceiling, and beneath 
the roof thus affording adequate insulation at 
the most vulnerable points. 

The three-wire system of electric wiring, 
now standard in Ohio, is used throughout. 
All wires are contained in flexible, armored 
conduit. 

I estimate the average cost of the house at 
around $15,000. Of course, this will vary 
somewhat with locality, but it ought not be 
much greater, because building costs in Akron 
are as high asanywhere. It cost me forty-two 
cents per cubic foot, making the total some- 
what more than $15,000. But since it was 
built, material and labor costs have dropped 
so that, today, the per cubic foot rate in 
Akron could be as low as thirty-two cents, 
making the total cost approximately $13,500. 
This low rate is regarded as temporary, and 
undoubtedly will increase after a time. With 
the employment of cheaper parts and materi- 
als the cost of the house, of course, could 
be reduced appreciably—probably as much 
as ten cents a cubic foot. 
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WE HAVE FOUND A WAY 
TO END MISSISSIPPI 
FLOODS 


(Continued from page 47) 


see what had happened. There had been a 
large hole thirty feet below the top of the 
levee. Nineteen times out of twenty, the 
levee would have toppled. This time, instead, 
it plugged its own leak by falling into the 
hole. 

One popular fallacy is that when a levee 
breaks, a solid wall of water, many feet high, 
rushes across country at express-train speed 
and overwhelms people in their homes. 
Actually, as water surges through a levee 
break, it spreads fanwise. Immediately it 
slows down and by the time it has gone fifty 
miles it is advancing at only a mile an hour. 
There is plenty of time to warn inhabitants 
in the inundated area. The only reason some 
are drowned is because they refuse to believe 
their homes will be flooded. 


Greenies levees fail because rising 
waters undermine the foundation and 
cause the levee to cave into the river— 
even before they reach the top of the levee. 
That is the reason why the levee must not 
be too near the bank. When we need earth 
to build up’a levee, we must be careful not 
to dig for it right in front of the levee site. 
In- that case, when the river rose, the levee 
foundation might be attacked, causing the 
levee to fail. 

Levee building is expensive now because 
of the long haul we have to make for earth. 
The men who built the smaller levees did not 
have to go so far for material because they 
needed less, and therefore could take it from 
nearer the levee without endangering its front. 

To move dirt 300 feet or more to the 
levee requires tremendous equipment. Big 
“drag line” machines, which look something 
like steam shovels but swing their buckets 
on cables instead of solid arms, do the work. 
The largest of them pick up six to eight 
cubic yards at once. So long are their booms 
that they can fill a bucket with earth and 
deposit it 320 feet away. Important new 
auxiliaries to these machines are caterpillar 
tractors that wallow through seemingly im- 
passible spots with five, ten, or even fifteen 
cubic yards of soil. Little drag-line machines 
with about thirty-five-foot booms load them, 
one cubic yard at a scoop. 

The season for this work starts in mid- 
July and ends about the middle of Decem- 
ber. High water and rains stop the work. But 
the hydraulic method can be used all the 
year around. This has been done successiuily 
along the lower part of the river. 


4OR this method, walls are built at the 
front and back of the levee site, and a 
mixture of water and earth is pumped through 
a pipe from the river side into the inclosure. 
The earth settles, and a fill is built up until 
it tops the walls. Then new walls are built 
higher, and the process repeated until the 
levee is as high as desired. An alternative 
way is to place the original retaining walls 
at a greater width than the levee, and then, 
after filling, to scoop up the dirt from the 
sides with machinery and place it on top. 

Once the levee is built by either “dry” or 
“wet” methods, it is not going to stay there 
unless we protect it from the elements and 
from the river. As heavy rains would cut it 
to pieces, we “sod” it by planting Bermuda 
grass. This takes root‘everywhere and grows 
rapidly. It binds the soil together and pre- 
vents erosion. 

Another enemy of the levees is the river 
itself, which slashes away at its banks. The 
heavy cutting comes at the sharp bends. It 
is not exceptional, (Continued on page 150) 
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a SilverAce Plane 


> for YOU 


This plane-actually flies. It will soar through 
the air and do all manner of trick flying. 
This is one of the three hundred prizes 
you can get without spending a cent of your 
own money. Mail the coupon today and ledrn 
how Crowell Junior Salesmen earn money and 
prizes. 








Prizes galore—and money for a_ bank 

account. That's what Crowell Junior Mr. Jim Thayer, Dept.. 163; . 

Salesmen get. They are a _ group. of The Crowell Publishing Company, 

peppy, ambitious boys who deliver three Springfield, Ohio. 

of the best known magazines to regular Dear Jim: I want to earn money and _ prizes. 
customers. This pleasant work takes only Please start me off as a salesman. 

a part of their spare time and in return Wily - WEIN seseessdscctinssiSivAzidaccctileatccseRscstseolbelionsceeaioah 
they get prizes and cash commissions. 

This opportunity is open to you. Mail the Address 


coupon now. 






To Make Crowns, Plates, Bridgework, etc. 


FOR DENTISTS 


New, easy practical way to learn mech- 
a anical dentistry at home in spare time. 
Full equipment of tools and materials 
included with course at no extra cost. 
Low tuition. Easy terms. 


Write for FREE BOOK 
that. describes this money 
making profession and de- 
tails of our easy-to-learn 


home study course and | 
special offer. Write today. 


McCarrie School of Mochaniont Dentistry 
1340 S. Michigan Avenue Dept Chicago, I. 


LEARN AT HOME|[ 
















Railway. and-Bus. . 
Earn up to $250 Monthly 


Active men—19 to 55—neéded at 
once in Railways and Bus “Traffic 
Inspection. This steady, profitable 
. work pays up to $250 per month 
~ plus expenses. Interesting outdoor 
ae work. Trav vel or remain near home. 
We'll train you for this uncrowded 
profession and on _completion of a 
few ‘months’ spare time home instruction, immediately 
place you in a position paying from $120 up or refund 
your tuition. Our free booklet tells what Traffic Inspec- 
tion can do for you. Send _for it t y. Don't delay. 
Write Standard Business Training Baffale 


Division 3 alo, N. Y. 





EXGEIANEERIAG ..... 


ELECTRICAL: MECHANICAL: STRUCTURAL 


and ARCHITECTDBE 


. D. teat Techni, 


! Courses. 

2 years. 4 in1 year. Special short courses 6 weeks 
to 4 months in gf ered Radio, Power Plant, Electric 
Refrigeration, Armature Winding, Wir airy f Testing 
Drafting, Welding. Low Tuition. Expert etrnchars” 
Extensively equipped laboratories, Free life-time em- 
ployment service for gradua’ ime work while 
anaes: Write for new cory fliustrated catalog giving 
all facts. 29th year. 


FINLAY ENGINEERING COLLEGE 


1001-B Indiana Ave. Kansas City, Mo. 


- ZIP-ZIP 


SHOOTER 


Theooy sia of boys are made 
happy with this wonderful Zip-Zip 
shooter, scientifically and practically 
made. If you like Rating and outdoor 
sports, get a Zip-Zip choster. with plenty | 
of pep and force. If your dealer happens not 
to have them, order from us. Zip-Zip aoe 
35¢ or three for 00; 

send stamps, coin or 

money order. 


AUTOMATIC 
RUBBERCO. 
Columbia, S. C. 
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MAKE MUCH MONEY 


Making and Selling Your Own Products- 
Formulas, Processes, Trade-Secrets. All 
lines. Automobile Specialties, Cleaning, 
Polishing Compounds: -Food Products. 
Toilet Preparations, etc. Expert Analytical 
Service. Catalog, circulars free. 

Cc. THAXLY CO. Washington, D. C. 












about our new methods of art 
how anybody can learn without 
It contains page after page of 
what you can make and 
sell. You can make good 
money and this book is 
Ours: jetemisamazingly easy tolearn 
and the profits are larger than in al- 
most ony other business. You can 
produceheoutiful Aaishedartebie 4 
almost from the beginning. You 

have to know how to draw or ies 


— experience. Begin 
making money now. ata 


DEPT. $1-P te 


=) Want Some Money 


Here’s a wonderful way to get it 
Our beautifully illustrated book tells how. 


FREE. 


It tells all 
decoration, art treatment and 
previous training or experience. 
ce ~—— a illustrations of 
supplies are sent by 
-- a the instructions 
and many have made 
$25 the first week. Some societ 
women have taken up this am | 
id their own amusement. — Either 
ay, pleasure or profit, it’sthe most 
delightful home work you can ima- 
gine. Write Now for your copy of 
this valuable book; its FREE. 
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"We cant. 


get married until” 


“We CAN'T get married until I earn more money.” 
Thousands of young men are saying that today. 
Thousands of girls are giving that as the reason tho 
marriage date is being put off and off. Sometimes 
it gets a little embarrassing, too, to have to keep on 
giving that excuse, For no girl likes to admit that 
the man she is going to marry is a failure! 

Tt takes money to support a home these days. And 
you’re right in waiting. But don’t wait too long. The 
years of youth are precious years, They will never return. 

housands of men have happy, prosperous homes because 
they had the foresight to prepare themselves for advance- 
ment through the home-study courses of the International 
Correspondence Schools. undreds of them report salary 
increases of $10, $15 $25 a week. M are earn- 
ing $75, $100 and $150 @ week. Some have doubled an: 
even tripled their salaries. Some are earning $10,000 and 
a@ year. Others have become owners of businesses 
of their own. 

If the I. C. &. can help other men to raise their 
salaries, it can help you. At least find out how. It won’t 
obligate you to ask for our Free Booklets, but that one 
simple act may change your entire life. Do it now. Do 
it for HER! 


Mail the Coupon for Free Booklet 


INTERNAT 


ONAL CORRESPONDENCE SCHOOLS 
“The Universal University” 
Box 7674-F, Scranton, Penna. 
Without cost or oeisation, giseee, send me a copy of 
your booklet, “Whe Wins an hy,”’ and full particulars 
about the subject before which I have marked X: 


TECHNICAL AND INDUSTRIAL COURSES 














Bridge Engineer 
Draftsman Automobile Work 
Plumbing (Steam Fitting 
Heating Ventilation 
gonltary Engineer 
Builder Sheet Metal Worker 
Steam Engineer 
Marine Engineer 
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Air Brakes 
and Gas Train Operation 
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Engineer Foreman 
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or Supt. 


BUSINESS TRAINING COURSES 


Business Management Business Correspondence 
Industrial Management Lettering Show Cards 
Versonnel Management 8 aphy and Typing 
Traffle Management Complete Commercial 
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a 
‘ English Si 
Cost Accountant Mcivil Servic 
C. P. Accountant J Railway Mail Clerk 
in -) Mail Carrier 
Secreta’ ork Grade School Subjects 
Spanish (]French C} High School Subjects 
Salesmanship JIilustrating () Cartooning 
Advertising Lumber Dealer 
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Street Address 
City 
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If you reside in Canada, send this coupon to the 
International Correspondence Schools Canadian, Limited, 
Montreal, Canade 









. * instant selling 
hit! The Coo-Coo Auto Horn 

Patented) sells itself at $4. 

osts you $2.25. Going like wild- 
fire in Hollywood and Los 
Angeles. One dealer sold 3,000 
in short time. Some agents mak- 
“~~ as high as_ $25 an hour. 
1 horn sells 5 others. No house 
to house selling—just stand 
around garages and service sta- 
tions—coo-coo and clean up. 
Installed by anyone in 3 minutes. Not an exhaust or 
motor horn. Certain in action-—-never fails to create 
a musical note that cleverly sings ‘‘Hello.”’ 


Send $2.25 for sample horn or write for 
rther information 


PACIFIC COAST PRODUCTS CO., Ltd., 
1616 Cahuenga Bivd.,. Dept. 130, Hollywood, Calif, 
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A WAY TO END MISSISSIPPI FLOODS 


(Continued from page 149) 


but average cutting, for the river to eat into 
the outside curve of a bend at the rate of 
from fifty to eighty feet yearly! The land 
does not disappear, for exactly the same 
amount is added to the opposite bank; in 
other words, the squirming river is changing 
its course. We must prevent that, for it 
would soon undermine and cave in the levees. 

That is what “revetments” are for. Revet- 
ments are flexible mattresses, of brush or 
concrete, laid under water to shield the soft 
banks against the current’s action. They 
extend from the river bottom up the bank 
to low water level. They must be flexible, 
to take the shape of the uneven river bank. 

Imagine a carpet woven of willow brush, 
two or three hundred feet wide and nearly a 
quarter of a mile long. That is a typical 
brush mat used for revetment. A floating 
factory on a barge moves slowly down the 
river, weaving and laying the mat as it goes. 
Stones, in cribs of the mattress, weigh it 
down to sink it to the bottom. 


ECENTLY, an innovation has been per- 
fected and used with success—flexible 
mats made of reénforced concrete blocks, 
used {sr revetments instead of the willow 
mats. Two sizes of concrete blocks are being 
used—the smaller size one by three feet and 
the larger five by eight feet. The blocks are 
fastened together by wire to make the mat- 
tress, which unlike the willow type is laid 
from the bank out toward the center of the 
channel. 

For further protection, the river bank 
where the revetment is placed is paved with 
concrete from the low water level, where the 
revetment ends, to the top of the bank. 

The fact that the Mississippi is one of the 
kinkiest of rivers, and caves badly at every 
bend, does not improve the situation. Because 
of the expense of revetments, I have been 
asked why we have not cut a channel straight 
through and entirely remove the bends. 
Personally, I should like to cut one. But the 
problem is not as simple as that. The river 
drops many feet in its long, twisting course 
around those bends. If we were to cut a 
channel straight through, we would give the 
river a much steeper grade and a swifter 
current. Below the cut-off it probably would 
attack the bank and rip it away—and then 
there is no telling where the river would go. 

Levees and revetments will keep the river 
in one place—until a high flood comes along. 
To provide for that high flood, our plan 
includes floodways. 


ATURAL basins parallel the main river 

for most of its length. These are the 
areas which the river, without levees, would 
periodically overflow. By using levees here 
and taking advantage of natural walls there, 
we can wall off an area through the basins 
which Nature has provided and make a 
floodway or emergency path for the flood 
waters. 

Thus the thirty-mile New Madrid Flood- 
way will divert water from the main river 
just below Cairo, Ill., when it reaches danger- 
ous heights. The floodway parallels the river 
and returns the water to it at New Madrid, 
Mo. 

Another projected artificial channel, the 
220-mile Boeuf Floodway, begins at Arkan- 
sas City and extends southward to the mouth 
of the Red River. It runs parallel to the 


main river, through a basin that was formerly: 


overflowed by every moderate flood. In our 
plan, the Boeuf Floodway should not have 
to carry flood water oftener than once in 
about twelve years. 

Really a continuation of this channel is 


the Atchafalaya Floodway of which the 
Atchafalaya River, natural outlet of Red 
River, will be a part. This floodway, 120 
miles long, empties through the Atchafalaya 
River directly into the Gulf without return- 
ing any of the flood water to the Mississippi. 
Its levees, fifteen miles apart from one side 
of the floodway to the other, will confine 
waters that now for the last eighty miles of 
the Atchafalaya River have free flow over 
the entire natural basin thirty to fifty miles 
wide. When completed, the floodway itself 
will be used to carry flood water only once 
in about fourteen years. 

Water is diverted at flood times into these 
floodways by a method unusual in this 
country but used extensively on the Po 
River in Italy. “At the head of each of the 
three is what is termed a “Fuse-plug levee,” 
from three to five feet lower than the rest 
of the levee system. The heights are so chosen 
that at times of extraordinary floods these 
levees will be overtopped by water, break, 
and let the water through into the floodway. 
Ordinary floods will be carried in the main 
channel. 

Third and last of the key projects in our 
system of Mississippi flood control is the 
great controlled floodway at Bonnet Carré, 
La., which will protect the city of New 
Orleans, twenty-eight miles downstream. 
Here a six-mile floodway is being built from 
the Mississippi to near-by Lake Pontchar- 
train, which empties into the Guli. At the 
Mississippi end is a movable dam a mile and 
a half long—the width of this end of the 
floodway. 


HEN flood water threatened New Or- 

leans in 1927, it was necessary to 
dynamite the levee below the city, thus 
flooding the surrounding country, so save the 
metropolis. But by the flood season of 1931- 
1932, by which time we hope to have the 
Bonnet Carré Floodway ready, we will be 
able to demonstrate a new way of controlling 
the flood. Traveling cranes will lift from 
their places as many as necessary of the 
wooden “needles” that make up the face of 
this dam. Through the openings, water from 
the Mississippi will race along the floodway 
and pass harmlessly into Lake Pontchartrain. 
The level of the river will drop, and New 
Orleans will be safe. 

One favorite cure-all flood method for this 
river is reforestation. That is, planting the 
upper sections of the Mississippi Valley with 
trees in the belief that they they will reduce 
the flow of flood water. I might point out 
that as long ago as 1844, long before there 
had been any appreciable deforestation of 
the Mississippi Valley, the river had a flood 
which by the St. Louis gage has never been 
equalled. I am convinced that you might as 
well try to stop winds blowing from the 
Gulf of Mexico as try to stop floods by 
reforestation. 

Now that we are sure we are right, we are 
pushing the work through. A large part of 
the levee-building is already finished, two 
years from the start of the ten-year program. 
The New Madrid and the Bonnet Carré 
Floodways are well under way. 

A definite order governs all our activities. 
First attention goes to the areas bordering 
the river that are now in critical danger. 
These points, which include work at Cairo, 
on the New Madrid Floodway, on the south 
bank of the Arkansas River, at the upper 
end of the Yazoo basin, at the Bavou des 
Glaises Loop, and at the Bonnet Carré 
Floodway should be completed within three 
or four years from the date of the flood 
control plan’s adoption. 
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course in Theoretical and Practical Electrical 


including Math- 
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Students construct motors, install wiring, test elec- 

trical machinery. A thorough course designed to be 
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THIRTY- SEVEN YEARS not successful experience 

assures you maximum training in minimum time, 


Send for free catalog 


BLISS 
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110 Takoma Ave., Washington, D. C. 
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Our marvelous, practical Movie 
Machines sell as low as $3.75 post- 
aid, and use same size film as big theatres. 
X Ve also havewonderful films at lowest prices 
—with a new film exchange service. 
Don’t Miss This! 
Write NOW for Free Catalogue. 
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BAIR SNDERWEAE 


Men and Women— 
Industry’s leader offers you direct- 
to-wearer agency. Pays big. Happy 
work. Thousands gussmeeee. Sample 
outfit free. Start at once. Write today. 


DEPT. CARLTON q 
591-R 79 Fifth = nents, ANS: $ 


AGENTS 500% PROFIT 
GENUINE GOLD LEAF LETTERS 


Guaranteed to never tarnish. Anyone can 
ut them on stores or office windows. 
normous demand, large profits, Paul Clark 

Says: smallest day $28.70. R. L. Reel made 

$920 in two months. Write today for free. 

sample and liberal offer to general agents. 


METALLIC LETTER CO., 433A N. Clark Street, Chicago, 
AMAZING NEW INVENTION! 


JIFFY-TITE, Screw - Helding 
Screw Driveris a sensation 
seller. Make big money sup- 
plying JIF -TITE to 
mechanics - factories, 
electricians, 
carpenters. 
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ne famous bottle demonstration. 


JIFFY-TITE MFG. CO., 1666 Water St., Beston, Mass. 





GREASE AND STAY CLEAN, 
SAYS GUS 


(Continued from page 74) 


slow out of a petcock that the service stations 
don’t like ‘em. Then there’s always the 
chance that an extra big rock will fly up 
from the road and knock it off.” 

“Not much chance of that the way roads 
are today,” Madison scoffed. “I’ll take a 
chance on that, and the time it takes the 
oil to run out makes no difference to me. 
Will it be much of a job to fit one?” 

“Takes only a couple of minutes,” said 
Gus. “I just run a regular pipe tap into the 
hole. It cuts out the old threads and makes 
a new thread that will take a regular pet- 
cock. Then I screw in a good bronze pet- 
cock that has a spring to keep it tight. Of 
course you want one that is in the off posi- 
tion when the lever is straight down so it 
won’t jar open.” 

“How do you figure out what size pipe 
tap to use?” Madison inquired interestedly. 


HAT’S easy,” Gus replied. “Use the 

biggest pipe tap that will fit in the 
hole in the oil pan that is just right for the 
regular quarter-inch pipe tap.” 

“All right, go to it!’”’ Madison ordered as 
Gus shot lubricant into the last fitting. 

“By the way,” he added, “how can you 
tell whether grease or transmission oil is 
better to lubricate the chassis bearings?” 

“There isn’t much choice,” Gus replied. “I 
kind of favor heavy transmission oil in place 
of ordinary cup grease. Grease, you know, is 
just oil with something added to make it 
solid. If the bearing is built so that a bit of 
flow is needed to get real lubrication, grease 
doesn’t do much good till the friction has 
made the bearing hot enough to melt the 
grease. Of course grease stays in better and 
if the job isn’t done often enough, you make 
out better with grease.” 

“But if you lubricate often enough so 
there’s no chance of the bearing running 
dry, you’d recommend transmission oil?” 
Madison suggested. . 

“That’s my idea of it,” Gus replied. “These 
automatic lubricating outfits that are fitted 
to some makes of cars all use oil and not 
very heavy oil at that. But of course it’s 
so easy to push the plunger or step on the 
pedal of the automatic outfits that you can 
do it every hundred miles or so.” 


HE next car I get is going to have auto- 

matic chassis lubrication,” Madison 
stated. “Then I won’t have to monkey with 
a grease gun at all.” 

Gus smiled. “Sure you will,” he said. 
“None of the automatic systems shoot the 
oil to every bearing. You have to lubricate 
some of the important bearings on the steer- 
ing gear by hand anyhow. Of course the 
automatic outfits do save a lot of time and 
they’re fine if you don’t forget the hand- 
lubricated bearings.” 

A short time later Madison was spinning 
down the road under a bright and cheerful 
sun. 

“IT kind of wish I lived in that town,” 
Madison murmured to himself. “Never mind, 
old bus,” he added, patting the steering wheel 
affectionately, “you won’t be bothered with 
any more dry bearings. I'll see to that myself!” 





EXT month—Gus and Joe solve 

a queer auto lighting problem— 
they show you how to get best results 
from your head lights and to make 
the stop lights more effective. 
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learn 
Itustrating 


SS for our free catalog, “A 
Road To Bigger Things.” 
Learn how former Federal School 
graduates now earn good money. 
See the work and comments of 
fifty famous artists who con- 
tribute to the Federal Course in 
Illustrating. 

Opportunities in drawing have 
never been better. The Federal 
Course includes illustrating, car- 
tooning, lettering, window card 
illustrating, etc. 

If you like to draw, train your 
talent. You may have art talent 
and not realize it. We enclose a 
test chart with our catalog. It 
tests your ability Free. Fill out 






f of Illustrating 


Federal School of Illustrating, 
10140Federal Schools Building, 
Minneapolis, Minnesota. 


Name a on _ Age 














Occupation ... 
Address —...... 
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You can see Ethyl» 
“knock out that “knock’” 


Octoser, 1930 : 
peso? . 
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A convincing demonstra- 
tion of how and why 
Ethyl improves motor car 
performance. Millions of 
motorists have learned 
this through using Ethy! 
in their own cars. 


a **knock” demonstration machine, which is 
shown at state and county fairs and other public 
gatherings throughout the country, enables you to see 
Ethyl “knock out that ‘knock’.” 

This is made possible by the Midgley Bouncing Pin— 
a device attached to the demonstration engine which 
causes a group of lamps on the instrument board to flash 
every time the “knock” occurs. A wattmeter registers 
the power being developed and a tachometer shows the 
R. P. M.s (revolutions per minute) at which the engine 
is turning over. 

In these demonstrations, the engine is run first on or- 
dinary fuel. It “knocks,” the lamps flash, you note the 
position of the needles of the wattmeter and tachometer. 
Then the valve controlling the fuel is turned and Ethy! 
replaces the ordinary fuel. The “knock” becomes fainter 
and dies, the flashes become dimmer and disappear, the 
engine runs smoothly, quietly. At the same time you see 








that added power is being developed and the R. P. M.s 
are increasing in proportion. 

In terms of your own car this means improved per- 
formance through greater power and flexibility, quicker 
pick-up, less vibration, easier handling and slower depre- 
ciation. 

Ethyl Gasoline is good gasoline to which leading oil 
companies are adding Ethyl fluid, the anti-knock com- 
pound developed by automotive research to improve 
motor car performance. Try Ethyl in your car. You will 
see and feel the difference. It is on sale everywhere at 
pumps bearing the Ethyl emblem shown below. 
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coop plas ETHYL 
GASOLINE FLUID 


























ETHYL 
GASOLINE 








Wherever you drive—whatever the oil 
company’s name or brand associated with 
it—any pump bearing the Ethyl emblem 
represents quality gasoline of high anti- 
knock rating. 
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Neate out ee 


The active ingredient used in Ethyl fluid is lead. 


ETHYL GASOLINE CORPORATION, CHRYSLER BUILDING, NEW YORK CITY 


© £. G. Cc. 1930 


ETHYL GASOLINE 





